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ABSTRACT 

In this monograph, literature on industry-university 
liaisons is examined to provide a framework for examining such 
relationships and for evaluating their impact on a variety of social, 
economic, and educational goals. The combination of academic leaders 
in search of revenue, industrialists looking for a competitive edge, 
and state and federal governments attempting to restore economic 
vitality has resulted in dramatic growth in industry-university 
liaisons. Questions remain about the impact of partnerships between 
business and higher education, both for participants and society. 
Topics of the monograph's eight sections are as follows: (1) the 
emergence of industry-university liaisons (i.e. historical patterns 
and the 1980s and the rise of such liaisons); (2) ideological and 
political agendas (advocates, opponents, and moderates); (3) 
motivating factors (government, industry, and academe); (4) types of 
industry-university liaisons (participants, disciplines, and 
topologies); (5) operational issues (i.e. keys to successful 
implementation and operation); (6) compatibility with academic 
functions (evidence, missions, and evolution of the institution); (7) 
assessing the impact (initial considerations and criteria) ; and (8) 
lessons for academic, corporate, and government leaders (i.e. generic 
lessons and lessons for state and federal governments, industry, and 
academe). Contains about 250 references. (SM) 
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EXECUTIVE SUMMARY 



Higher education and industry enter the 1990s with strong in- 
centives to form alliances. The combination of academic lead- 
ers in search of revenue, industrialists looking for a competitive 
edge, and state and federal governments attempting to restore 
economic vitality has resulted in dramatic growth in industry- 
university liaisons. Advocates claim that these liaisons arc inev - 
itable, either because refocusing academic resources toward 
economic needs is needed to restore the economy and benefit 
society (Public Policy Center 1986) or because to compete ef- 
fectively for faculty, students, and research funds, academic in- 
stitutions currently without strong ties with industry must copy 
the behavior of institutions that pursue such ties. 

Yet questions remain about the impact of partnerships be- 
tween business and higher education, both for participants and 
for society. Some opponents of these collaborative agreements 
claim that moving from basic research and instruction toward 
product development and marketing reduces the contribution 
of academe to soc \y and, in the long run, threatens economic 
vitality (Caldert 1983). Others question the ability of colleges 
and universities to foster economic growth through liaisons 
with industry. 

Little evidence exists to support either claims of effectiveness 
or predictions of dire consequences (Feller 1988). The crucial 
questions remain unanswered: Will industry-university liaisons 
change academic institutions in ways that increase social and 
economic benefits? Are industry-university connections cost- 
effective vehicles for enhancing economic development? Will 
.icadcmic-industrial partnerships be another in a long line of ed- 
ucatrnal fads, leaving little imprint on the social fabric'^ 

To assist government, industrial, and academic leaders, this 
mop'.jjraph analyzes the existing literature to provide a frame- 
work for examining industry-university relationships and for 
evaluating their impact on a variety of social, economic, and 
educational goals. The first section describes the emergence ot 
industry-university liaisons, the next four discuss ideological 
agendas, motivating forces, characteristics ana typologies ot li- 
aisons, and operational issues, two subsequent sections discuss 
the compatibility of business-higher education partnerships with 
academic functions and the assessment of impact and effective- 
ness, and the final one elaborates lessons for academic, coipo- 
rate, and governmental decision makers. 
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Whose Ideolog\', Yours or Mine? 

Ideolo>;ical positions often guide the debate about relationships 
betwctjn busniess and higher education. These positions, which 
are influenced by beliefs about the nature of academic institu- 
tions and their role in society, range from strong advocacy to 
outright opposition. Advocates believe the university should 
ph\ an active role in economic development through such ac- 
tiMties as continuing professional education, technology trans- 
fer, and product development. Opponents of industry-university 
liaisons either believe that the contributions of universities re- 
sult from Its independence from the marketplace or are not con- 
vinced that academic institutions are effective vehicles for 
enhancing economic growth. Regardless of ideological position, 
the lack of interest in considering or calculating the costs and 
benefits of industry arrangements to academic institutions. and 
the concomitant lack of evaluative data are striking. 

What Is the Motivation for Forming Partnerships? 

State and federal governments promote alliances between busi- 
ness and higher education to enhance economic competitive- 
ness. The focus is on resolving the trade imbalance, increasing 
productivity, ensuring that university research meets the needs 
of industry, and promoting the commercialization of knowledge 
gained through research. 

Similarly, industries form liaisons with academic institutions 
.o improve their competitive position. The most important ben- 
efits are access to graduates and to faculty expertise and up- 
graded training of staff, but enhanced innovation and product 
development are also important. 

In considering liaisons with industry, academic institutions 
are primarily motivated by financial need. Industry is a source 
ot potential direct revenue. Forming relationships with industry 
IS also an indirect mechanism for demonstrating responsiveness 
to state economic development agendas, which might result in 
enhanced state funding of academic institutions. Other consid- 
erations focus on faculty and student needs, prestige, and pub- 
lic relations. 

What Types of Industry-University Liaisons 
Have Been Formed? 

The most visible alliances between business and higher educa- 
tion are research agreements between large corporations and 
prominent academic institutions. These arrangements account 



for a large portion of funds given to academic institutions by 
industry but for only a small portion of relationships between 
them. Additional types of liaisons include research agreements 
with individual faculty, donations and contributions, and educa- 
tion and training programs. Other four- and two-year institu- 
tions participite in many of these latter relationships. 

Industry has concentrated its funding of academic institutions 
in a few technical fields of particular importance to the corpo- 
rate sponsor— engineering, computer science, medicine, agn 
culture, chemistry, and, more recently, biotechnology. 

What Does It Take to Form a Liaison? 

Industry and academe differ fundamentally in motivation, 
goals, organizational structures, and employee attitudes and be- 
havior. Resolution of these differences is crucial to establishing 
and operating industry-university relationships. Keys to suc- 
cessful implementation include previous experience working 
with industry or academe, demographic characteristics (proxim- 
ity, size, financial health, capacity for research and develop- 
ment, product line/discipline), overlap of needs, leadership, 
mutual understanding of cultures and missions, resolution of 
potential conflicts with academic freedom, and high probability 
of benefits. Keys to successful operation include flexibility of 
the academic organizational structure, sufficient capacity and 
resources, and match of the arrangement with the academic re- 
ward structure and faculty workloads. 

Is the Arrangement Compatible with Academe? 
The compatibility of industry-university relationships with aca- 
demic institutions of higher education varies by function. For 
research and scholarship, the potential benefits of liaisons with 
industry are enhanced resources and improved facilities. The 
potential financial costs center on whether the additional reve- 
nue generated exceeds the additional administrative costs and 
institutional subsidies required by forming liaisons with indus- 
try. Other potential costs include threats to academic freedom, 
less open exchange of information, disputes over intellectual 
property rights, and exacerbating the split between the haves 
and the have nots (Blumenthal et al. 1986). 

For instruction, the potential benefit of alliances between 
business and higher education is improved ability to recruit stu- 
dents and faculty. The potential costs include decreased empha- 
sis on undergraduate education, conflict with doctoral program 
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processes, reduced faculty atlention to instruction, and lessened 
student-facult}' interaction (Fairvveather n.d.). 

lndustr>'-university relationships that emphasize continuing 
education seem compatible with the function of academic ser- 
vice. Relationships that focus on technology transfer and eco- 
nomic development, especially those tliat emphasize product 
development, creation or spinoff companies, and universit>'- 
formcd for-profit ventures, may conflict with academic freedom 
and adversely affect the faculty workload. 

The larger question of compatibility concerns the overall im- 
pact of industry-university liaisons on the academic institution. 
Relevant concerns include the type of institution (hat results 
from pursuit of economic development, whether or not this 
evolution is effective, and whether the benefits out\\'eigh the 
costs. .Assessment of overall impact is complex because a sm- 
glc relationship can simultaneously enhance certain academic 
functions while harming others. 

What Lessons Can Academic, Corporate, and 
Government Leaders I^earn? 

1. The naiwe of science and innovation. The transition fiom 
idea to product is not stra-ghtforward; Many technical in- 
novations have resulted from research carried out without 
commercial application in mind. High expectations for di- 
rect economic benefits from industr>^-university liaisons, 
especially in the short term, arc unrealistic. 

2. The myth of gencrahzahility, Dcspi:e their wick spread ap- 
peal, only a few co'porations and universities have the re- 
sources and expert.se for large-scale research liaisons. 

3. The match between capacity and goals. The key to any 
industry-university relationship is the match between ca- 
pacity and capability, on the one hand, and the goals and 
purposes of the liaison, on the other. The diversity of 
industry-utMversity relationships mal cs this calculation dif- 
ticult. In relationships involving technology transfer, for 
example, determining the match between cap<icity ^tnd 
goals must take into account wnetlier a particular liaison 
relies on faculty and graduate students to assist industry 
or whether it relies on non-tenure-track research staff to 
pla\ these roles. 

4. 4cademH policy, FormulatJoii of institutional policy can 
ensure the preservt.on of academic goals more effec- 
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tively than leaving faculty and departincnt heads to strike 
their own bargains, 

5. The importance of stnicture. Beyond administrative con- 
venience, the IvKation of an industrially funded project in 
a college or university can reinforce academic functions 
by affecting faculty members' behavior. For example, 
placement in an interdisciplinary research unit might 
reinforce project research goal« but decrease faculty in- 
volvement in instruction and service. Placement in a de- 
partment might reinfoice instructional goals but be less 
effective for research, h either case, tlie location has as- 
sociated costs and benefits beyond the confines of the le- 
search agreement. 

6 . Prc'scn v\g disti ncti \ 'cness a ml i denti ty. Maintaining ^ m n e 
distance from market forces has allowed academic institu- 
tions to retain expertise and capacity in fields that might 
emerge again years later. If universities had closed their 
engineering schools when few engineers could find jobs, 
for example, the American econonn would be m much 
worse shape today. 

Above ail, universities should retain the capacity to i\o what 
no other organization does as well — namely, provide a broad 
liberal education for the populace, tram future professionals, 
and combine research and instruction in the search for knowl- 
edge. Relationships with industry that enhance other goals 
without harming these basic functions may prove beneficial. 
The social costs of industry-university relationships that dimin- 
ish the capacity of academic institutions to address fundamen- 
tal, distinctive missions may exceed the sum of their benefits, 
however. 
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FOREWORD 



The thought of close tie^ berween institutions of higher educa- 
tion and hidustn' has been greeted with both derision and ac- 
claim. Whether one finds this threatening or sees institution; 
industry relations as visionar>\ there is increased external and 
internal pr-^sure to move in this direction. To avoid disappoint- 
ment, plai.i.as must understand both the liabilities and assets in 
such relations. 

Three primary reasons given for institutions mn to develop 
close relationships with industry are: 

• a fear that academic freedom and the ability to freely dis- 
cuss and publish new discoveries will be stifled under the 
need for corporate proprietar\' secrecy: 

• a fear from the faculty that such relationships will drain 
money away from other missions of the institution, espe- 
cially teaching in the less commercially viable areas; and 

• a fear of political backlash from state legislator^ if short- 
term economic expectations are not met. 

Among the compelling arguments in support of entrepreneurial 
relations between college and industry are: 

• increased faculty awareness t(» ''real world" problems; 

• improved access by faculty and students to cutting-edge 
technology, especially in scientific and technical areas, 
which cannot be developed internally because of current 
institutional financial constraints; 

• access to industry personnel, which can be used to aug- 
ment their teaching faculty; 

• enhanced institutional revenue by the commercialization of 
faculty research discoveries: 

• presumed improved stature and funding for state-supported 
institutions that demonstrate a positive connection between 
institutional research activities and the state's economy. 

In order to avoid disappointment and to maximize opportu- 
nity in college/industry relationships, institutions need to ana- 
lyze carefully what they realistically can expect to deliver. 
Conversely, they need to assess realistically what they can ex- 
pect to receive from industry, both in short- and long-ten., ben- 
efits. In this report, James Fairwcather of the Pennsylvania 
State University provides a comprehensive framework for ana- 
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lyzing the pros and cons of engaging in entrepreneurial rela- 
tionships. 

As the rewards are great, so too the risks are apparent and 
should not be minimized. However, proper planning and atten- 
tion to detail can enable most institutions to avoid the pitfalls 
and achieve a beneficial relationship with selected organiza- 
tions. What should not be excused is a refusal to consider this 
important issue with the due consideration it deserve, 

Jonathan D. Fife 

Professor and Director 
ERIC Clearinghouse on Higher Education 
School of Education and Human Development 
The George Washington University 
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THE EMERGENCE OF INDUSTRY- 
UNIVERSITY LIAISONS 




The 1980s might be called the decade of the 'Mndustry- 
university liaison" or the ''business-university partnership." 
The combination of academic leaders searching for needed rev- 
enues, industrialists looking for a renewed competitive edge, 
and state and federal governments attempting to restore eco- 
nomic vitality has resulted in dramatic growth in these relation- 
ships and in advocacy for them. Yet questions remain about the 
impact of partnerships between business and higher education, 
both for participants and for society. Will industry-university li- 
aisons change academic institutions in ways that increase social 
and economic benefits? Will colleges and universities (and per- 
haps industry) evolve in ways not beneficial to society? Are 
industry-university connections cost-effective vehicles for en- 
hancing economic development? Will academic-industrial part- 
nerships be another in a long line of educational fads, leaving 
little imprint on the social fabric? 

This monograph examines the existing literature to provide a 
framework for examining corporate-university relationships and 
for assessing their impact on a variety of social, economic, and 
educational goals. This section examines the emergence of 
industry-university liaisons, including a historical perspective of 
corporate support for higher education, a review of the social 
and educational forces in the 1980s that have combined to 
modify the nature of relationships between business and higher 
education, and a discussion of the potential costs and benefits 
of these relationships. 

To better understand industry-university liaisons, the next 
four sections discuss various ideological agendas, motivating 
forces, characteristics and typologies of liaisons, and opera- 
tional issues; to examine the impact of the:ic liaisons, two sub- 
sequent sections discuss the compatibility of business-higher 
education partnerships with academic functions and the assess- 
ment of impact and effectiveness. The final section elaborates 
lessons for academic, corporate, and governmental decision 
makers. 

Historical Patterns 

Corporate support for academe is not new; it originated at the 
beginning of the 20th century (Hutt 1983, p. 107). Private con- 
tributions to academic research started in the 1920s (Dickson 
1984; Geiger 1988). Cooperation between industry and higher 
education was stimulated by the Morrill Act of 1862, which 
created land-grant institutions to focus on applied research and 
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scr\icc to socictN (Jolinsoti I^K4. pp. ihc two world 

wars, ami [he crcaiicMi ot tcdcial aiicncscs hi -^o National Sci- 
ence Foundation to tund icscarch (dcigcr Johnson 1984). 

Concern about the cttcct ot external fundings including funds 
from industr\. on academe also are not new. The potential 
influence of external tunding on academic treedom and other 
academic activities long has been recognized as a potential 
problem. To conduct research ot an\ significance,^ universities 
ha\e had to seek tunding from a variety of external sources 
(Geiger 1988). This dependence OMitlicts with the concept of 
the ivor>- tower espoused b\' many leading academics: 

The universities have cknnonsiraied their willingness to do al- 
most anything for fnoney. Govenvnent and business are not 
wholly disinterested in their approaches to the universities; 
they are not seeking the truth, but are hiring universities to 
promote the ends the\ ha\e in view. If the truth serves these 
ends. It IS merely a coineidence (liutchins 1%2, pp. x-xi). 

From this perspective, the negative consequences for academe 
apply equally to federally and industrially tunded research (Na- 
tional Science Foundation 1982b. p. Pr^ce 1965, p. 17). 

The 1980s and the Rise of Industry-Uni'versity Liaisons 

Although corporate support for higher education has significant 
historical roots, the 1980s have evidenced an evolution (per- 
haps revolution) in the types of relationships and extent of the 
support. Two principal causes underlie these changes: radically 
different American and world economies and additio^" - Victors 
affecting colleges and universities quite independent truiii eco- 
nomic issues. 

Changing nature of the economy 

The past two decades have evidenced a shift from an industrial 
to an information economy (Bell 1973, 1979; Botkin, Diman- 
cescu, and Strata 1982). Accompanying this shift has been a 
dramatic increase in the rate of technological change, the inter- 
nationalization of the economy, and increased competitiveness 
(Kreps 1986). The competitiveness ot American industry in the 
world economy has diminished, creating the perception of a 
nation.! economic crisis (Hatsopoulos, Kruginan, and Sum- 
mers 1988): 
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The traditiofuil uuiiisifial base has eroded, ereadng a need 
for alternative polieies to assist "rust belt'^ states in diversi- 
fying their economies. The United States no longer domi- 
nates the production of high-technology goods nor the 
technical disciplines that underlie this production. Instead, 
Japan, Korea, and others are actively competing for leader- 
ship m the forthcoming technologically oriented economy 
(Fairweatlier n.d.)- 

The ''new economy" differs from the industrial economy in 
several ways. Industry is required to invest more heavily in re- 
search and development and to take a longer-term view toward 
profit (Choate 1986, p. 14). Most new jobs are now located in 
small businesses and technology-based companies rather than in 
large manufacturing corporations (Swanson 1986, p. 24). Hu- 
man capital has become central to the information economy 
(Hersh 1983, p. 6), a concept that includes addressing man- 
power shortages in key fields; providing enhanced technical 
training for the work force; enhancing literacy, remediation, 
and training in basic skills; and addressing the underrepresenta- 
tion of women and minorities (Public Policy Center 1986; 
Smith 1986, p. 65). 

Views about the process of innovation also have changed. 
Traditionally, innovation was seen as a linear process with 
clearly distinguished roles. Basic research was the domain cf 
the university. Findings from basic research led to applied r:- 
search, which led eventually to development, marketing, an J 
dissemination (Bush 1945; Noble 1977). 

The linear model has been found inadequate. Experience 
shows that innovation is not linear— nor are roles always 
clearly distinguisha'jlc. For example, although colleges and uni 
versities account for the majority of expenditures for basic re- 
search (48 percent), industry also contributes significantly (I'O 
percent). Similarly, industry accounts for most of the expendi- 
tures for applied research (65 percent), but academic contribu- 
tions are also significant (1 1 percent). As expected^ industry 
dominates expenditures for product development (National Sci- 
ence Board 1987, pp. 77-78). 

Another change in attitude toward the process of innovation 
concerns the length of time required to translate university- 
based basic research into a useful product. In the past, this ])ro 
cess has been characterized as loo slow to benefit the economy 
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Wfien the use of basic research findings in industry involves 
a gap of up to twenty years, it is moot whether one can 
speak of a university-industry interaction in any meaningfii/ 
sense (Johnson and Tornatzky 1981, p. 48). 

More recently, industrial and academic leaders have come to 
consider the time period between basic research and product 
development as considerably shorter. 

Factors affecting higher education 

Institutions of higher education are perceived as relatively slow 
to respond to changes in the economic environment. This criti- 
cism IS particularly aimed at public universities, which incorpo- 
rate public service as one of their missions (Dressel 1987). In 
all postsecondary institutions, the responsibilities for transmis- 
sion of culture, preparation of educated citizens, training of 
professionals, and production of knowledge thn jgh scholarly 
research coexist uneasily, often conflicting within a single insti- 
tution (Bowen and Schuster 1986; Boyer 1987; Cole 1982; 
Geiger 1986; Study Group 1984). Exacerbating this conflict are 
institutional perspectives, which focus on campus responsibili- 
ties, and disciplinary^ perspectives, where faculty are driven by 
the concerns of disciplinary peers often outside their own insti- 
tutions (Alpert 1985). Over time, these conflicts of organiza- 
tion, perspective, and mission have resulted in an "alarming 
disintegration of consensus about purpose" (Ashby 1971, p. 4), 
^'especially about the relative importance of tbe varied higher 
education functions in society" (Fairweather n.d.). 

Land-grant institutions especially have been criticized for 
their lack of responsiveness to social and economic needs: 

The pen asive attitude in our land-grant universities [is] that 
applied work is not important; publishing for professional 
peers and consulting for the highest-paying finn or govern- 
ment agency are the priority tasks (Schuh 1986, p. 6). 

The single-minded emphasis on "moving up the prestige lad- 
der" and the focus of the academic reward structure on re- 
search and scholarship have reinforced this perceived refusal to 
address societal needs adequately (Alpert 1985; Bowen and 
Schuster 1986, p. 150; Srhuh 1986, p. 6). Some critics have 
called for the renewal of university participation in society akin 
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to that envisioned in the onginal Morrill Ac> of 1862 (Diman- 
cescu and Botkin 1986, p. 12; Schuh 1986, p. 6). 

Concern also has ' ^en raised about the perceived decline in 
the quality of higher education programs. Several eminent aca- 
demicians have called for improvements in undergraduate in- 
strurlion (Bowen and Schuster 1986; Boyer 1987; Cole 1982; 
National Science Board 1986; Study Group 1984). Others are 
concerned about the stabilization and in some cases decline in 
resources made available to postsecondary institutions (Bok 
1982; Boye. 1987; Business-Higher Education Forum 1984). 
Of special concern is the decline in real dollars of federal con- 
tributions to academic rer^earch (National Science Foundation 
1984a, 1985d), which has affected the quality of laboratory fa- 
cilities and equipment and academic programs (Mai 1984; Na- 
tional Research Council 19851-. pp. 21-22; Peters and Fusfeld 
1983): 

Wliat these data imply is that for the past W years the insti- 
tutions of higher education have been balancing their budget 
by omitting certain desirable expenditures. . . . The critical 
question is the character and impact of these omitted expen- 
ditures: To the exte that they were inefficiencies, budget 
''fat, " or unnecessary frills, the tight budget situation pro- 
vided a desirable result: to the extent that they involved the 
elimination of essentia ' programs, reduced the effectiveness 
of instruction and reseurch, or otherwise affected adversely 
the quality of education is clearly a matter for concern. An 
examination of the facts suggests strongly that the omissions 
have fallen much more in the latter category than in the for- 
mer (Business-Higher Education Forum 1984, p. 8). 

The new infrastructure 

For'many parties, these forces have combined to change the 
view of academe as a passive contributor to the economy, prin- 
cipally through the training of students, toward the perception 
of the university as an active resource in redressing economic 
ills (Bach and Thornton 1983; Business-Higher Education 
Forum 1984; ''Business and Universities" 1982; David 1982; 
Dickson 1984; Feller 1986; Johnson 1984; Kenney 1986; Lyn- 
ton and Elman 1987; Mai 1984; Peters and Fusfeld 1^83; Pub- 
lic Policy Center 1986). Given the educational orientation of 
the evolving economy, including the need for enhanced human 
capital and for research and development, many argue that the 
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^ icw of academe as a detached eniiiy is no longei sufficient 
(Chniura, Henton, and MeKiIIe 19cS8: Cross 1981: Dinianeescu 
and Botkin 1986: Kreps 1986: Lynlon and L:Inian 1987; Public 
Policy Centei 1986): 

From ihis viewpomi, univcrsiiics musi slut) ft om ihc accumu- 
hmon and inierpreuiium of basic knowledi^e toward active 
dissemination and provision of technical assistance; that is, 
academe should he responsive to the vauous external clients 
mtefcsted tn the knowledge \ienefated l)y unnersity faculty 
and staff (Fairweatlier n.d.). 

/ ndiistry-wiivcrsily relanonships 

Publie-private partnerships increasingly ha\'e !)ecome the vehi- 
cle of choice for promoting economic growth, whether through 
technology transfer or the creation of new technical companies 
(Biooks 1984, p. 10). Industry-univeisity liaisons <ire an impor- 
tant subset of p'lhlic-priv.tte partnerships, advocated in both 
the United States and rts international competitors: Belgium 
(Deelcrq 1979), Canada (Buchbinder and Newson 1985), 
China (Bernstein 1986), France (Bernstein 1986), tiie Federal 
Republic of Geimany (U.S. Department of Commerce 1980), 
Great Britain (Bernstein 1986; MacKcnzie and Rhys Jones 
1985; Michel 1985), and Japan (U.S. Department of Com- 
merce 1980). 

Federal agencies have encouraged links between industry 
and institutions of higher education through grants and con- 
tracts (National Research Council i985b; National Science 
Board 1986: National Science Foundation 1982b: Praegcr and 
Omenn 1980). 

Various ori^anizations and institutions are developing pro- 
gf.ims fsuch as the Semiconductor Rest *'ch Corporation and 
the Sational Science Foundauon's Fngineering Research 
Centers i designed to foster closer ties between engineering 
colleges and mdustiy. More .uch creative and innovative 
programs of a specific nature aie needed to strengthen the 
bond between engineering schools and industry (National Re- 
search Council 1985b, pp. 13-14). 

Slate goNemments aNo have encouraged incieased ties be- 
tween business and higher education (Chnuna, Henton, and 
McKille 1988: Public Poliev Centei 1986: Watkins 1985). The 



Ben Frimklin Partnership ni Pcnns\l\ani.u as one of nian> ex- 
amples, cnc()ur«iges unisersiiies lo vNork v\ilh inihjsii\ to loini 
new companies, nierease emplo\nient. and nnpune the transtci 
of lecIuK^.logy (Corporation tor IViin Stale V^Siv. 1 >Mion anti 
Elman 1^)87). 

The unclerlving phUosoph> is that nuhisiiA-uniNeisity eollaho- 
laiion can enhance the eompetiii\cness ol the \meiiean ee(Mi- 
omy (Bach and Thornton National Rescaieh Council 
l%5ln pp. 13-14; National Science Hoaid P^SO. pp. 4-5). 
This viewpoint has become dominant in man\ uo\ernment. in- 
dustry, and academic mcles; 

0\ct(tlL tcscnations cotHcrfinii^ the appt^'tmawncss of c*- 
ianwucss of closer linduMn'-unnctsin j <olhihotauon haw 
hern tabU\l in the ptcscnt period of "posifne sum" aspuu- 
tlon, .specter of loni^'tetm eionomu ih\ line, and ptoi^uini- 
nuuie advocdcy (Feller l^KSS. p. 2). 

The aciidemii-industria! response* I'mNeisitics and industrs 
have responded to these pressures. Between PKSZ and the 
minilicr of research and dcNeh^pment tonsoriia between indus- 
try and academic institutions increased live times (Dimancescu 
and Botkin 1086); almost all ot the major nulustry-university 
research consortia were established since 1^79 (Dimancescu 
and Botkin 1986: Fowler U)S4, p. 3S). A 10S2 study found 
that one-half of 463 industr\-um\'ersitN relationships activ eK 
working in 1982 were new' within three years {Peters and Fus- 
feld 1983, p. 2())» and a I9K6 sui\ey ot 30() f(Hii->ear postsec- 
ondary institutions indicated that ^7 pcicent plan to initiate 
activities related to economic iie\elopment (Public Polic> Cen- 
ter I9S6. p. i.\). 

Ahhoiigh contributing onl\ h jKuent ot the total. industi\ is 
the tastest-iiiow ing s(ni!ce ot suj^p^wt loi academic research and 
development. The contributions ti(>i^^ indu^tiv lose troin S4() 
million in to S67(i million in (Wiiior.a! SeicnLe 
Board 19S7. pp, 7S, 24"v-44). The lop 2S tcsearch uniN^i^iMcs 
have doubled the research tuiuls ieu'i\ed from nuiustr\ in the 
past decade (Cieiger i9SS). Othei nulie.itions ot greatei collabc- 
ration mehide increases in articles authoied joint!\ by .icademu 
and indusiiial scientists: univcisities' pursuit ol patents. hMig- 
teini industrially lunded academic lese.irch: uni\eisities* puisuii 
ot industrial tunding: oriiani/ationa! .uianiMnent^ tor reseaah. 
and funding targeted loi industr\ -jni\ersit\ paiiiKiships In lul- 
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crJ, state, and local governments (Geiger 1988; National Sci- 
ence Board 1987). 



Unclear boundaries. The response by business and higher ed- 
ucation has not been limited to joint relationships. Each has 
pursued economic development independently, resulting in a 
less distinct boundary- between academe and industry. 

One such area is education and training, which no longer is 
the distinct province of the universities: 

Life on the frontier is of necessity going to he more interac- 
tive for education providers. Formerly parallel paths are al- 
ready merging and intersecting and m general behaving in 
thoroughly unparallel ways (Cross 1981, p. 6). 

In-liouse corporate education and training is now a major force 
in postsecondary education, receiving about the same invest- 
ment as all of higher education (Aslanian and Brickell 1981, p. 
18; Craig and Evers 1981; Enrich 1985, p. 6). In addition, in- 
teractive vehicles like college apprenticeship programs further 
blur the boundaries between academe and industry. An automo- 
tivi* mechanics program, for example, might be offered by both 
a community college and a local company (Gold 1981, pp. 14- 
15). And at least 18 corporations now offer degree-granting 
programs in separate institutes, including the Rand Graduate In- 
stitute, the Arthur D. Little Management Education Institute, 
the G.M.I. Engineering and Management Institute, the DeVry 
Institute of Technology, the National Technological University, 
and the Wang Institute of Graduate Studies (Eurich 1985, pp. 
88-05). 

These trends are reinforced by the change in the flow of 
human resources. The traditional path from college to work 
no longer dominates patterns of enrollment. Instead, new pat- 
terns are characterized by adult learners returning to school 
after participating in the work force and by practicing profes- 
sionals receiving additional training while working (Gold 1981, 
pp. 16-17). 

The overlap is not limited to industry's mimicking academe; 
several universities have formed companies to develop and 
market products. In biotechnology, as one example, entrepre- 
neurship by academic institutions and faculty is accepted and 
encouraged (Culliton 1981; Kenney 1986; Wofsy 1986). 
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Complementary or Conflicting? 

The overlap of activities, initiation of partnerships, and oc- 
casional competition between acade'tiic institutions and indus- 
try mask a more subtle shift tr»varJ similar bci;avior and 
objectives: 

Tlie current paiicnis, awJ K'cnainly (he trend-setting innova- 
tiofv:, go far beyond cooperative partnerships between busi- 
ness and colleges: They reflect the adoption of similar 
objectives; the overlapping of functions; the copying of or- 
ganizational structures; the appointment of counterpart per- 
sonnel; the emergence of colleges as companies, companies 
as colleges; and the proliferation of academic corporations 
and corporate colleges (Aslanian and Brickcll 1981, p. 18). 

Are such changes desirable? Despite increased support for al- 
liances between business and higher education, some observers 
caution that the costs of such liaisons to universities and to so- 
ciety may exceed any direct economic benefit {**Business and 
Universities" 1982, p. 58; Kenney 1986, p. 31). The crux of 
the argument is whether the changes resulting from partnerships 
with industry negate the very practices, activities, and culture 
that have produced such magnificent scientific and technical 
breakthroughs in the past (Association of American Universities 
1986, p. 39; Caldert 1983, p. 25; Culliton 1981, p. 1195): 

To maintain watchful concent for the health of these rela- 
tively few institutions {i.e., research universities! does not 
require blindness to their faults or unrelieved admiration for 
all of their works, only a sense of how extraordinary it is to 
have a set of institutions whose net social value is so great 
and how difficult it is to repair serious damage to them (Ro- 
senzweig and Turlington 1982, pp. 1-2). 

Anirng the areas of concern are threats to institutional auton- 
omy jnd academic freedom, including choice of research topic 
and open distribution of research results (Caldert 1983, p. 27). 
5ome comm^^ntators argue that academic freedom is related to 
the substantial social benefits derived from academic research; 
threats to academic freedom might be counterpioductive to eco- 
nomic development (Rosenzweig and Turlington 1982, p. 6). 
Others argue that the apparent merging of academic and indus- 
trial interests through various administrative arrangements is il- 
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lusory; academic and corporate values must at their heart al- 
ways conflict: 



The complementary nature of these [industry-university] ac- 
tivities, however, simply throws into relief the basic differ- 
ence between universities and industry: the academic 
imperative to seek knowledge objectively and to share it 
openly and freely; and the industrial imperative to gamer a 
profit, which frequently creates the incentive to treat knowl- 
edge as private property (Giamatti 1983, p. 5). 

A proposal in the early 1980s to establish a for-profit ge- 
netics engineering corporation at Harvard University summa- 
rizes the pros and cons of academic-industrial connections. The 
proposal eventually was rejected but the appeal of the arrange- 
ment was substantial and the eventual outcome left in doubt. 
The proposal was rejected because of concerns: 

(I) that academic discussion could be impaired because of 
commercial competition; (2) that professors and graduate 
students might shirk academic duties and interests to pursue 
commercial ones; (3) that the administration 's authority to 
protect its academic interests might diminish; and (4) that 
Hafvard's reputation for academic integrity might be dam- 
aged by even the appearance of conflict between its aca- 
demic and financial interests. Vie univeisity administration 
emphasized, however, that it badly needed additional sources 
of funding to strengthen the university's teaching and re- 
search and that it would continue to explore similar propo - 
als (Weiner 1982, p. 87), 

Indeed, in subsequent years Har\^ard actively has promoted the 
use of limited partnerships for the commercialization of results 
of biological and pharmaceutical research. 

Who is right, the advocates or the opponents? The cautious 
advocates, who argue for careful management of industry- 
university alliances while supporting the goals of these rela- 
tionships? The cautious opponents, who argue for close moni- 
toring of existing liaisons while opposing new initiatives? Is a 
situational solution the answer: industry-university partnerships 
work under specific conditions but not others? Given the re- 
spective problems of increased competitiveness and declining 
resources. Can indu^liy tiuu universities be expected to behave 
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in ways other than those encouraged by proponents of part- 
nerships? 

These questions are not easy to answer. The literature is de- 
voted to anecdotal success stories; failures are seldom de- 
scribed, making comparative analyses difficrU (Feller 1986, 
1988; Long and Feller 1972; Nelson 1982). Moreover, the 
literature is dominated by philosophical arguments and dis- 
agreements; the lack of evaluative data is glaring (Bach and 
Thornton 1983, p. 31). And little evidence exists to indicate 
whether industry-university alliances actually produce cost- 
effective economic benefits. 

At this point, the best approach is to increase our under- 
standing of the motivations for forming partnerships and of the 
different formats of academic-industrial liaisons. Data suggest- 
ing the extent to which these liaisons might affect academe, in- 
dustry, and economic development also are useful, as is an 
elaboration of alternative mechanisms for assessing industry- 
university partnerships. This preparatory information is crucial 
to making recommendations for academic, corporate, and gov- 
ernment leaders concerning industry-university relationships. 
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IDEOLOGICAL AND POLITICAL AGENDAS 



Little evidence exists to support or contradict claims about 
the effectiveness or impact of the newer industry-university 
research relationships. The little data available on the out- 
comes of these relationships raise questions about their cost- 
effectiveness for universities (Blumenthal, Epstein, and Max- 
well 1986) and about the ability of academic institutions to 
enhance the competitiveness of industry (Slaughter n.d.; Stan- 
kiewicz 1986). Even descriptive data are limited. Of the litera- 
ture reviewed for this monograph, 12 works could be classified 
as descriptive studies (Brazziel 1981a, 1981b; Burdette 1988; 
Chmura 1987; Day 1985; Fowler 1984; Haller 1984; Johnson 
and Tornatzky 1984; Larsen and Wigand 1987; National Sci- 
ence Foundation 1982b; Peters and Fusfeld 1983; Zinser 1982). 
An additional four are research-based legal analyses (Fowler 
1982-83; Hutt 1983; Reams 1986; Tatel and Guthrie 1983). 
In addition to annual reports from spinoff companies, which 
might contain data useful in evaluating industry-university 
partnerships (e.g.. Corporation for Penn State 1986), only 
eigh. studies directly examined effectiveness, impact, and other 
outcomes. For three of these ''evaluations," the links between 
data gathered, analyses, and recommendations are unclear 
(Dimancescu and Botkin 19"^'; Kenney 1986; Public Policy 
Center 1986), making the usefulness of results problematic. 
Only five evaluation studies clearly connected data collection, 
analyses, and recommendations; of them, one is a qualitative 
study of a small sample of universities and departments (Rich- 
ter 1984), one is a historical assessment of a university-based 
research corporation (Blumenthal, Epstein, and Maxwell 
1986), one is a macrosocietal critique of business-university 
liaisons (Slaughter n.d.), one is a survey of the participants in 
the National Science Foundation Engineering Research Centers 
(U.S. General Accounting Office 1988), and one is a national 
survey of biotechnology faculty (Blumenthal et al. 1986). 

The majority of the writings on industry-university relation- 
ships are ''position papers" based on personal experiences or 
second- and third-hand data and distinctly ideological in focus. 
Even some of the research-based literature (e.g., Johnston and 
Edwards 1987; Public Policy Center 1986) and findings based 
on substantial personal experience at a specific campus (e.g., 
Bok 1982) are strongly influenced by beliefs about the nature 
of institutions of higher education and their role in economic 
development (Teich 1982, p. 104). 

Ur/Jcrlying the ideological positions are significant political 
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agendas for corporations, academic institutions^ and state and 
federal governments. Many of the strongest ad\ocatcs of in- 
creased federal and state government investment in business- 
university liaisons, for example, are chief executive officers of 
the organizations mosi likeK to benefit from such an invest- 
ment {Slaughter n.d.). The most striking impact of these ideo- 
logical and political agendas is ihe lack of interest in evaluating 
the effectiveness of industr\ -university research relationships 
and of asking whether the investment is worth the cost to uni- 
versity, corporate^ and governmental investors. 

A continuum of ideological positions regarding industry- 
university liaisons ranges from strong advocacy to advocacy 
with recognition of management and legal concerns to caution 
with little belief m positive benefits lo opposition. The advo- 
cates outnumber the opponents: few aie in between the two 
extremes. 

The Advocates 

The advocates of industr\'-univerMty liaisons consist of three 
sources: government: academe: and a broad coalition mat 
includes industry', nonprofit o.^.anizations. and national asso- 
ciations. 



Government 

hi the past decade, federal (National Research Council 19H5a, 
1985b, 1985c, I985d: National Science Board 1986; National 
Science Foundation 1982b) and state (i mura, Henton, and 
Melville I -88; Lynton and Ehnan 1987; Public Policy Center 
1986) governments have advocated the use ol alliances between 
business and higher education to promote economic growth: 

More extensive and eloser relations between mdiistfy and 
academe are potentially beneficial to all parties. For uni- 
\ersities. they offer exposure to marketplace needs, diversi- 
fication of funding sources, and axailability of modem m- 
sttwnentation, each of which can improve the soundness 
and broaden the scope of research. Indiistty benefits when 
Its relations with academe help sustain and augment the flow 
of graduates and the scientific base supporting commercial 
technology. These results contribute to the economy and 
security of the United States (National Acadcmv of Sciences 
!9K3, p. !()). 
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The incrca.sc in st.itc insestfiient lo promote tcclinologv trans- 
fer from university to industr\ lia^ been espeei.ilK visible 
(Feller 1986, 198S: National Acadenn ot linizineering I^)SS: 
Skocpol \%5: SLuigliter n^i.: U.S. Ottice ol Teciinologv As- 
sessment and the principal toeiis has been on high- 
technology disciplines,- particularly in science and engineering 
(NationaT Research Council l^?85b: Oflice ot Science and Tech- 
nology Policy 1986). Indeed, the state focus h.is been so e\cUi- 
siveK on promoting economic de\eIopment through high tech- 
nology that Its nnolvement can be interpreted as an attempt to 
''order the claim*^. interest, and energies of the higher educa- 
tion policy formation process"' (Slaughter n.d.). 

Academe 

The academic ad\ocates consist of those who believe the mis- 
sion of their institutions includes a strong role in economic de- 
velopment, those who criticize current academic practices, and 
those who claim that academic institutions must adjust to meet 
their competitors who form liaisons with industr)-. Coninuinit\ 
college leaders and adminisirators from some regional compre- 
hensive colleges and universities are among the first group, 
claiming that the mission of their institutions is directly tied to 
the local and regional economy (Day 1985: Hurwitz 1982: 
Lynton and Elm^an 1987: McMullen 1984; Parnell 1986: Par- 
ncll and Yarrington 1982: Public Policy Center 1986). The 
second group advocates increased attention by academic in- 
stitutions to societal needs (Cross 1981: Lynton 1981: Schuh 
1986). Recommendations include increased flexibility in the 
provision and adaptation of insti action, including mcorpouition 
of industrial statf into curricular decision making (Lynton '9S] 
p. 14). Also included are calls for dramatic changes in faculty 
attitudes to respond to industrial needs (Azaroff 1982, p. 33) 
and for colleges and uni\ersities to play a direct role in tech- 
noIog>' transfer (Lynton and Elman 1987, pp. 1-2), 

The final group advocates foiming liaisons with industry to 
maintain their competitive status with various constituencies. 
For these advocates, relationships w ith industr>' are crucial to 
obtain the necessary funds and visibility to attract and keep tal- 
ented facultv and students. .Also important for public institu- 
tions is demonstrating responsiveness to st<tte initiatives for 
technology transfer, which may aftect funding for colleges and 
universities (Feller 1988). 

These argumcnis, wlicuici (Miulu at instruct ion or tecinVwlog^ 
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transfer, arc based on the image of araJeniic institutions as ac- 
tive particip.mts in society. This persp/ctive is directly opposed 
to the concept of colleges and universities as ivor\' towers re- 
moved from external pressuies. To these critics, the image of 
an ivor\' tovver is nonproductive and, in reality, a myth: 

Any university that insisted un aholiue academic freedom^ 
without any limitatior'^ or restrictions, would be obligated to 
decline most govenimentai philanthropic, and corporate 
funding (Hutt 1983, p. 109). 

Industry^ nonprofit organ izations\ and associations 
Many industrial leaders are advocates of increased ties with ac- 
ademe (Aerospace Industries 198,3; Battenburg 1980; Brans- 
comb 1984; David 1982; Lyon 1982; Stauffer 1979). For some 
corporate leaders, the emphasis is on enhancing competitive- 
ness and profit bv obtaining public subsidies tor industrial re- 
search and development (Slaughter n.d.). Other industrialists, 
however, look beyond their own companies and argue that 
industrv'-university partnerships enhance the good of society. 
Some industrialists have supported corporate funding of basic 
research in addition to more narrowly targeted applied research 
and product development (Lyon 1982). Others have recognized 
the importance of the university as a producer of the graduates 
who form the technical work force for corpoiate research 
(David 1982). 

•As explored in later sections, the^e distinct industrial objec- 
tives—increased competitiveness or profit on the one hand and 
support tor ba<iic research and training of students on the 
other— are supported by quite different funding mechanisms. 
For example, narrowly defined research agreements to support 
applied research may be developed to enhance competitiveness, 
whereas less restrictive corporate donations might attempt to 
enhance the more traditional academic goals of basic research 
and training students. It is not at all clear whether these objec- 
tives and their corresponding funding mechanisms are compati- 
ble with a variety of university and even corporate goals. 

Several national associations, nonprofit research organiza- 
tions, and other interested parties also have advocated stronger 
links between business and higher education (Bach and Thorn- 
ton 1983: Public Policy Cente^r 1986; Smith 1986; Stauffer 
1986; Thecdc 198,5). As one example, in 1978 the American 
Council on E'lducation formed t!ic Business Hi^lier Education 



Forum to promote indiistr\--iini\'ersity cooperdtion (Dickson 
1984, p. 87). 

The principal focus of ad\'ocate,> from industr\' :ind nonprotit 
organizations also has been to ensure the vitality of the econ- 
omy (Hursvitz 1982; Varrin and Kiikich 1985, p. 388). With 
few exceptions (e.g.. Public Policy Center 19S6), the positions 
espoused by this group of advocates are not based on research 
results. 



The Opponents 

One group of opponents to industry-university liaisons believes 
that the university has contributed significantly to society be- 
cause it has remained (more or less) removed from the pres- 
sures of the marketplace (Buchbinder and Newson 1985: Dick- 
son 1984: Noble and Pfund 1980). From this perspective, ex- 
ternal pressures that reduce university autonomy harm society: 



Ulien the iinivcrsiiy and indusuy become partners, the entire 
societv IS endangered fof the demise of die university as an 
independent institution mil lead to the enpplmg of the tradi- 
tion of an independent university (Kenney 1986, p. 246). 

For these opponents, the missions of academic institutions and 
industry are fundamentalK in opposition: formal mechanisms to 
form alliances cannot alter this conHict: 

Put quite simply, the proper functions ofunnersity research 
are inconsistent with the profit motives of the private une^tor 
and a mere ''code of etiquette" for the university will not 
suffice. So set of prove dwal safeguards could eiadieate the 
basic substantive tnconsislcncy (Caldert 19S3, pp. 30-?!). 

These opponents ot nvhistiy-university liaisons have elabo- 
rated potential areas of conflict, ranging from academic free- 
dom to faculty behavior (discussed in subsequent sections). As 
with the advocates, little data exist to support or contradict 
these concerns. 

A second group of opponents to business-university research 
liaisons questions the effectiveness of such relationships for 
economic development. The principal aigument for this gioup 
is that universities are not efficient or effective direct contribu- 
tors to economic growth {Blumenthal, Epstein, and Maxwell 
ivoo; Feiier ivoo, ivor>, incisoii ivoo, wunaim i n^,,. m uv. 
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dition, the economic return of these liaisons for the university 
itself IS questionable (Bhinientha!, Epstein, and Maxwell 1986). 

The Moderates 

The lack of empirical information, which tends to moderate 
views by supporting .^r rejecting (or at least illuminating) com- 
peting hypotheses, is partly responsible for the limited number 
of commentators taking less ideological positions about 
industry-university relationships. In this group, statements 
about tiie ties between business and highe^ education emphasize 
the need for careful assessment (what might be gained and lost) 
and for reasonable expectations (Aslanian and Brickell 1981, 
pp. 18-19: Rosenzweig and Turlington 1982). Perhaps most 
significant, the moderates recognize the effect of ideology on 
how industry-university relationships are judged: 

In lari^c pan, how one assesses ihe impaei [of indusuy- 
wuversin rclauonships] depends on how one perceives the 
nature of the iiunersiiy m ^eneiul. It may well be unrealistic 
to assume thai the umverstty \mld Ik\ or should be, ''im- 
pattirir'ora fepostiorr of neutral competence. Biases find 
their way inio academic work, alihoui^h the imprint of bias 
IS not always olnums. Any academtt tnqtaiy, incliulini^ set- 
entifii and technical research^ tfivolves a multitude of 
choices anionic competing interests, methodologies, and 
Mcwpotnts (.Ashlord 1983, pp. 19-20). 



MOTIVATING FACTORS 



Industry, institutions of higher education, and their "silent" 
partners, state and federal governments, are motivated to coop- 
erate for a variety of reasons. These motivating factors vary 
substantially between government and industry on the one hand 
and academe on the other. Substantial variation in the motiva- 
tions for collaboration also exist within each constituency, al- 
though in each case a single motivation dominates. 

Government 

The principal motivation of the federal government in promot- 
ing alliances between business and higher education is to in- 
crease the competitiveness of American industry and to restore 
the United States to a dominant (or at least equal) position in 
technologically oriented disciplines (Geiger 1988; National Sci- 
ence Board 1986; National Science Foundation 1982b). In 
broad terms, the federal government seeks to make "this con- 
siderable public investment in research more available for 
the development of useful products and processes and even- 
tual commercialization" (National Science Foundation 1982b, 
p. 17). 

In advocating industry-university liaisons, the focus of fed- 
eral policy is to resolve the trade imbalance, increase produc- 
tivity, ensure that university research activities meet the needs 
of industry, increase the transition from basic research to prod- 
uct development, and establish a coherent national research and 
development plan (Feller 1988; Gavert 1983; National Acad- 
emy of Engineering 1983; Schmitt 1986). Preferred vehicles for 
promoting industry-university collaboration are legislation (e.g., 
change in patent laws) and targeted programs, such as the Na- 
tional Science Foundation's Engineering Research Centers (As- 
sociation of American Universities 1986; Haddad 1986; 
Schmitt 1986). 

State governments also desire to enhance their economic po- 
sition, although sometimes at the expense of other states. Some 
state economic development plans, for example, seek to attract 
existing industry from other regions (Dowling 1987; Public 
Policy Center 1986). In this context, state and federal perspec- 
tives may clash. When one state ''wins" and another "loses," 
the v>\0 states have contrasting views about the outcome; the 
federal view is that existing resources have been redistributed 
but the overall economic capacity of the nation has not im- 
proved. For this reason, federal programs are more likely to en- 
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ciHiMgc siaU^s tn Iniikl iI'av iiuiuMiic^ latlicr than to attract 
ct^rporatioiis troni ncighhoiing states. 

Maii\ state gtncrnmcnts also inchuic the creation of new 
ciMiipanies as a goal or economic clevelopnicnl (Dow ling 1987, 
p. 261). Iiulustiy-universfty partneislups arc Nicwed as meclia- 
niMiis ^ create new high-technology indusiries and, increase 
the rate of technobgy transfei, which may create new job^, de- 
\*eh>p new products, anil prcpaie tiained pcivjnnel for the 
w'orkphice (Association ot Aiiieiican Uni\ersities 1986; Dowl- 
iiig 19<S7). 

Industry 

Spurred by the protit motive, industries lorin li<iisons with aca- 
demic institutions to iniprin c their conipciilive position (As- 
sociation of American UniN crsitics 1986; National Science 
Foundation 1982b; Praeger and Onienn 1980). Although excep- 
tions exist, most corpoiations contribute to universities in ex- 
pcctatitin of a short- or long-term economic benefit (Broce 
1986). For industry, the potential benefits from collaboratmg 
with academic uistitutions focus on human capital, resources, 
innovation and product development, and public reputation. 

Human capital 

The primary motivation for industr)' to form partnerships with 
institutions of higher education is to fulfill requirements for hu- 
man capital. For industr> -university liaisons, considerations in- 
volving human capital include access to undergraduate and 
graduate students who mav become future employees, access to 
faculty who are expeits in relevant technical fields, and provi- 
sion ()f continuing education for professionals (ISaldwin and 
Green 1984-85; Bransconib 1984; Business-Higher Education 
Forum 1984; David 1982; Geiger 1988; Houle 1980; National 
Science Foundation 1982b; Peters and Fusleld 1983; Praeger 
and Onicnn 1980; Smith 1988; Staik, Leather, and Hagerty 
1986). 

For industry, the development oi human capital is a rela- 
tively long-term uxil, cind it differs ficin relationships that fo- 
cus on producf development and piotit, descnbed later. 

Resources 

The incp.asing complexity ol research and devclopmon: ha? 
made ii diiticult foi a s.ngh' corpoiation to develop a sc!f~ 
sufficient leseaich capacity \Nati'M\d Science Vcnm\i[K u 
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l^)82h, p. 1(>). (iainirii: .Kvc^^ 10 uni\ci^iiN icscarch laL'iiitics 
and tUculty is .in ccononinMl soluiion lor nuitn companies' 

// /s Inromnm im rcusmiih ilitfuuli iifi\ one nulusm lal^- 
onitofx to fully encompass liw icquisiic cxpcnisc, -1 piuihil 
irmc(t\ for ihi*^ siumium n to vcc^ oui ihc pcmm'ni 
wth'fcycf ilicv m(i\ he Unnul m ihc naium \ wu\C}\iiic\ 
(Bransconib 1^)84, p. 4M. 

Using colleges to punulc a*.idi'iona! tcclinual naming toi pei- 
sonncl nia\' also he more economical than e\p»Jii«.iing in-liouse 
tiaining facilities (Boyle l^^'^fM. 

Innovation and product dervloptnent 
Incliistr>' !s siiongly motivated to woik with colleges and uni- 
versities to improve the transtci ot basic research to application 
in the marketplace (Levin, Cohen, and Mowery 19X5; Mat- 
thews and Norgaard 1984; National Science Foundation 1982b; 
Nelson 1982; Peters and FuMeld 1983), which inchides provid- 
ing industr>' with a *^\lndow of opportunity'' through access to 
research resuhs before tlwir gencial release. It also emphasizes 
applied research (Swanson 1986, p. 28). Few industrial leaders 
expect liaisons with colleges and universities to result directly 
in product development, ho\\e\er (D.S. General Accounting 
Office 1988). 

Reputation 

Corporations desire to enhance their public reputations. By 
making contributions to colleges and univcrs.Mes to assist in the 
rebirth ot the national eeononiv, coiporations can enhance their 
reputations (Branscomb 1984; National Science Foundation 
1982b; Peters and I-ustcId 1983). 

Academe 

In considering liaisons wah industiy, .icademic institutions aie 
motivated by considerations about resources, taciilty and stu- 
deiii.^, prestige, and public relations. 

Kesources 

In a ste idy-state or perhaps declining (in real terms) financial 
base (Bok 1982; Boycr 19K7; Business-Higher Education 
Forum 1984; Hines 1987), including a leveling of federal re- 
search funds (National Science Foundation 1982b, 1984a, 
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l^'S5cI), many c'oIIclics and uniNcrsincs arc confronted with 
decaying plnsical planis and (acilities; decreased ability to 
compete lor students, laciilly. and research funding; and dete- 
iioraimg (juality ol academic progiams (Bran^coml) 1984; 
Keller 1983; Mai 1984). Meanwhile, the costs of university ac- 
liMties, especially basic research, continue to climb: 

The fimdamcnlal problem is that basic research has become 
such a large-siah' and expensive activity as to constitute a 
heaxy drain on federal hiuli^et.s, and an intolerable financial 
burden on the American university, Basualh\ the problem is 
money (Muller 1982, p. 25). 

In this liscal climate, institutions of higher education have 
sought additional sources of revenue, including funding from 
industry. From the academic perspective, the principal motiva- 
tion for foiming ''new alliances'' wiih industrial partners is fi- 
nancial need (Association of American Universities 1986; 
Bransconib 1984; Caricy 1988; Dimancescu and Botkin 1986; 
Geiger 1988; Green 1985; Matthews and Norgaard 1984; Na- 
tional Science Foundation 19821); Noble and Pfund 1980; Pe- 
ters and Fusfeld 1983; Reams 1986). 

The source of external funding also has becon\e an issue in 
academic administration. Although some observers claim that 
federally funded research is less restrictive in focus than re- 
search funded by industry (e.g., Caldert 1983, p. 27), others 
argue that federal research funds increasingly are accompanied 
by extensive leguiation, which has reduced the autonomy of ac- 
ademic scientists (Bransconib 1984; Feller 1988; Peters and 
Fusield 1983; Praeger and Omenn 1980; Rosenzweig and Tur- 
lington 1982). From this perspective, increased funding from 
alternative sources, such as industry, enhances faculty indepen- 
dence (Rosenzweig and Turlington 1982). 

FacuUj and students 

As labor-intensive entities, academic institutions place great 
\\due on faculty and students. Colleges and universities may 
view pannerships with industry as a means to gain access to 
needed part-time faculty (Matthews and Norgaard 1984). These 
partnerships may also assist \\\ attracting and retaining new full- 
tinic faculty by providing access to state-of-the-art facilities and 
by enhancing salaries (Bach and Thornton 1983; Feller 1988; 
Kcnney 1986). Partnerships l)etween business and higher edu- 




cation may also help attract st\Klents hy appearing to increase 
opportunities for job placement (Bransc(Miih 1WS4; Carley l^^SS; 
Feller 1988; National Science lomulaiion 1<)S3; IVlers and 
Fusfeld 1983). 

Prestige 

The aspiration to '*nio\c up the prestige Luiilor" is stiong in all 
types of academic institutions ((\irlcy 1^>S8), and the ability to 
attract externally f\indc(i research has become a benchmark (or 
measuring progress on the ladder (Bow en and Schuster 198(u 
p. 150). In this context, colleges and uni\ersjties form partner- 
ships with indiistw to enhance the si/e and visibility of their 
research operations. 

Public relations 

Finally, responding (or at least appearing \o respond) to social 
needs makes academic institutions appear more accountable. B\ 
forming partnerships with indiiMrv to re\ itali/c the econonn, 
colleges and universities can enhance their public image (1-eller 
1988; Geiger 1988: Knorr C'etma 19S1, p. 7(i). 

Summary 

The growth of alliances between business and higher education 
reflects the perception by government, industr\\ and academe 
that a significant overlap of interests exists. Academic instuu- 
tions, for example, require additional resources. Industry is 
willing to provide resources in exchange for access to students, 
faculty, and resources. Only at the most general le\el (e.g., 
desire for an improved ecoiuuiu'), howcsci, can academe and 
industry he said to ha\e ulvniuul interests; m most cases, in- 
stitutions of higher education participate m alliances for reasons 
different from those ot their mdiistnal countv'rparts. 
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TYPES OF INDl)STRY>UNIVERSITY LIAISONS 



The most visible alliances between business and lv^,her educa- 
tion are research agreements between large corporations and 
prominent academic institutions (e.g., Hoechst and Harvard 
University, Monsanto and Washington University, Exxon and 
Massachusetts Institute of Technology). These arrangements ac- 
count, however, for only a small portion of all relationships be- 
tween academic institutions and industry, many of which do 
not have economic development as a theme (National Science 
Board 1986; Ping 1981). This section examines the full array 
of business-higher education liaisons, including the types of 
participants, the kinds of disciplines in which relationships oc- 
cur, alio alternative typologies for elassifying such alliances. 

The Participants 

Parucipa..ts in alliances between business and higher education 
can include iniHistry, colleges and universities and their facuiiy, 
government laboratories, nonprofit research centers, and ven- 
ture capital firms (National Research Council 1985c), The three 
principal groups of participants— industry, academic institu- 
tions, aiiv. .acuity-are discussed in the following paragraphs. 



Small-' and 
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oriented 
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Industry 

From an industrial peispectivc, liaisons with industrial aca- 
demic institutions can be grouped into formal collaborative re- 
search agreements and other type^^ of liaisons. 

Formal collaborative research agreements. Most formal col- 
laborative research agreements between industry and academe 
are funded by major c )rporations with substantial iniernal re- 
search and development capacity (Feller 1988; Fusfeld and 
Haklisch 1987; Link and Tassey 1987; Logan and Siampen 
1985; National Science Board 1987; National Science Founda- 
tion 1982b). Although relatively small overall (about 6 percent 
of the total), industrial fu-.ding for academic research represents 
a substantial proportion of research income for some institu- 
tions and disciplines (Ashford 1983, pp. 16-17; National Sci- 
ence Board 1985, 1987). Small- and mediuni-sived companies 
•ire conspicuously absent in large-scale research-oriented rela- 
tionships with universities. 

For large corporations, liaisons with universities are supple- 
mental to in-house research rather than replacements for it. 
Large corporations without the internal capacity for research are 
less likely to participate in research agreements with universi- 
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f es or, if ilicy do pariicipa(e, lo take advantage of research re- 
sults (Fusfeld and Hakliscli 1987: Link and Tassey 1987). 

Product focus is also related to the likelihood of a corpora- 
tion's working collaboratively with universities on research 
projects. The most frequent corporate participants in industry- 
university research relationships represent six product types: 
chemicals, electronics, food, manufacturing, petroleum, and 
pharmaceuticals (National Science Foundation 1982b, p. 20). 
Companies producing and selling these types of products place 
greater emphasis on research and innovation than companies 
centering primarily on marketing and sales (Lawrence and 
Lorsch 1967, pp. 138-41). 

Biotechnology has been an especially important discipline in 
the formation of business-universiry liaisons (Kenney 1986). 
The characteristics of this discipline that have encouraged re- 
search relationships with industry include the small pool of re- 
search scientists (in academe and industry), the commercial 
applicability of biotechnology research results across a variety 
of types of industry, changes in patent laws that permit more 
open participation by uni\'ersit!cs and their faculty, and the rel- 
atively short rescarch-produc* development cycle (Williams 
1986). 

Other factors affecting the likelihood of a corporation's en- 
tering into a research agreement with a university include so- 
phistication of the research program, geographic proximity, 
fiscal strength, quality of leadership, and past history of rela- 
tionships with an academic institution (Broce 1986; Geiger 
1988: National Science Board 1987; National Science Founda- 
tion 1982b: Praeger and Omenn 1980). 

Other types of linisons. In addition to the highly visible re- 
soaich agreements between major corporations and universities, 
many companies have other types of relationships with aca- 
demic institutions, they include rcs> areh agreements with indi- 
vidual faculty, donations and contributions, and education and 
training When these additional relationships are taken into 
account, total corporate support for higher education is con- 
siderably gieater than the level indicated by contributions for 
research and development (National Science Foundation 198'^b 
p. 10). 

Many companies have consulting agreements with individual 
faculty, often focused on research (David 1982; Low 1983; Na- 
tional Science Foundation 1982b). Contract research or pur'-' 
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chase asireenients are aNo common forms ot liaison, nuicli 
more so than the nuiliimillion dollar collaborative research 
agreements (Davui 1982; Low National Science Founda- 
tion 1982b; Smith 1988). 

Large and small companies also make donations and contri- 
butions to a variety of academic institutions: donations to gen- 
eral operating funds, usually in the form of matching gifts, 
assistance in upgrading tacilities, loans of equipment and dis- 
counts for equipment purchase, hiring students and faculty for 
summer work, funds to supplement faculty salaries, and access 
to company facilities (Business-Higher Education Forum 1984; 
David 1982; Harris 1988; National Academy of Sciences 1983; 
National Science Foundation 1982b; Peters and Fusfeld 1983). 

Finally, some companies make corporate staff available for 
pan-time instruction, develop and fund scholarships, provide 
on-the-job training for students, and conduct continuing edu- 
cation and retraining programs (Business-Higher Education 
Forum 1984; Eurich 1985; National Academy of Sciences 
1983; National Science Foundation 1982b; Smith 1988). 

Academic institutions 

In the broad definition of 'Miaison," participating academic 
institutions range from major research universities to compre- 
hensive colleges and universities to two-year colleges and pro- 
prietary institutions. Like industr\', academe is characterized by 
diversity, not homogeneity (Clark 1987). 

Academic institutions also var>' by their capacity to play a 
leadership role in specific disciplines and activities. Institutions 
whose faculty are on the frontier of knowledge have the capac- 
ity to lead industry to new discoveries. Other institutions are 
better able to respond to existing needs, assisting industry 
through technical assistance, continuing education, and the Iik^. 
The position of a college or university on this leadership- 
responsiveness continuum, which m^y var\^ by discipline, is re- 
lated to Its likely impact on regional economic development, 
continuing professional education, and so on. 

Research universities. The most visible academic participants 
in alliances between business and higher education are research 
universities. These institutions receive the majority of total re- 
search funds, corporate research funds, and corporate philan- 
thropic contributions. Between 1970 and 1980, the top 10 
research universities (out of appioximately 3,000 four-year in- 
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stitutions) received 20 percent of all research and development 
funds, the top 20 received between 40 percent and 50 percent, 
and the top 100 received 84 percent (Drew 1985, pp. 64-65; 
National Science Board 1985, pp. 92-109; National Science' 
Foundation 1982b, pp. 6-11), Similarly, doctorate-granting 
universities receive by far the largest percentage (70 percent) of 
voluntary support from corporation: (Council for Financial Aid 
1988, p. 7). 

Research universities also house the majority of formal re- 
search relationships with industry; a 1982 study found that the 
463 industiy-university research relationships were located in 
only 39 universities (Peters and Fusfeld 1983). And by locating 
most of its Engineering Research Centers in major universities, 
the National Science Foundation has reinforced this trend (Had- 
dad 1986, p. 132). Unlike regionally oriented four-year institu- 
tions, elite research universities have u national agenda (Feller 
1988, pp. 21-22; Friedman and Friedman 1985), a focus that 
can conflict with the interest of state governments in promoting 
local and regional economic development ^Public Policy Center 
1986). 

Research universities also are not homogeneous with respect 
to capability in different disciplines, availability of fun and 
the like. Nor do research universities share a common view 
about their role in technology transfer (Association of American 
Universities 1986, p. 12). Finally, differences in the willing- 
ness and ability to form research alliances with industry exist 
beUveen public and private institutions. For example, although 
public and private universities have been willing to enter into 
long-term industry-university research agreements in biotech- 
nology, all but two of these relationships involve private uni- 
versities (Kenney .986, p. 57), reflecting the greater ability of 
private institutions, on average, in basic sciences. 

These findings suggest that the term "research university" 
does net connote homogeneity on many dimensions related to 
forming liaisons with industry. Research agreements involving, 
for example, Stanford University or the Massachusetts Institute' 
of Technology, may not be generalizable to other academic in- 
stitutions. 



Other four-year institutions. Most four-year colleges and uni- 
versities do not emphasize research, especially expensive basic 
research. Some commentators claim that doctorate-granting and 
comprehensive colleges and universities (see Carnegie Commis- 
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sion 1^)76, eg.) can pla\ a strong role in regional economic 
development (Feller 19SS: Friednian and Friedman !9S5: Pub- 
lic Policy Center 1<)86: Slienpard 19S6). Yet little attention has 
been paid to existing and potential liaisons between industr\ 
and this type of four-\ear institution < Logan and Stampen 
19S5). The limited existing evidence suggests that comprehen- 
sive colleges and universities focus attention on smaller, local 
companies, focus on regional and !(>cal economic and educa- 
tional needs, and arc less likel\ to be concerneJ about potential 
negati\e results from partnerships with indusir\': 

The prcdornifhUinq aluliuic [at umiptvhcnsnc msuiuUons] 
scon's 10 be tkdt itidusin' i\ u cofisntiicrxy like any oihcr 
lunini^a Ici^itvmiW ilaini en ufincrsily scnucs. Also, like 
other constituencies, mdiisin offers res(mnes that can he 
iLSCil to impro\e educational proiirams (Logan and Stampen 
1%5, p. 29). 

As for research universities, comprehensive colleges and 
doctorate-granting institutions do not share a common view of 
relations with industr\'. In some institutions, many new facultv 
are recent graduates of leading research institutions and desire 
to carrv' out basic research (Drew 1985,^ p. 67), adding impetus 
to the aspiration to move up the prestige Laldcr. Comprehen- 
sives colleges and universities wj^'^ such faculty may see them- 
<^jlves as potential partners n lau^-scalc research agreements 
with industr\': smaller relationships cmphasiz'-.g local technol- 
ogy transfer niav not bo as appealing to these institutions and 
their facultv. 

Two-year colleges and proprietan institutions. Often ov er- 
looked are the ^uostantial s between industry and community 
and junior colleges and propiietar\ institutions. Community 
colleges have had and continue to play a major role in local 
and regional economies (American Association of Community 
and Junior Colleges !9S4; Boyle 19S3: Llhson I9S3; Parncll 
1986; Parncll and Yarrington 1982; Rineharl 1982: Samuels 
1985), Several states officially recognize the usefulness of two- 
year institutions in promoting eeonomic development, including 
Cahfornia {Duscha 1984), Illinois (Buiger 1984), and Virginia 
(McMuIIen 1984). 

Most of these institutions are not reluctant to K)i. liaisons 
with industry, csp jially for pers(Minel de\eiopment and train- 
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ing (Day 1985). The large majority have developed the follow- 
ing types of relationships with industry: using business/labor/ 
industry c incils in academic decision making, hiring a person 
to act as liaison with local industr)', offering employee training 
programs, providing on-site training programs, and working ac- 
tively with local and regional economic development offices. A 
much smaller percentage offer technical assistance and retrain- 
ing programs (Day 1985, pp. 13-20, 31). 

Faculty 

Like their institutions, facult>' involved in industrially supported 
ventures are not a homogeneous or representative group. In- 
dustry tends to work with faculty famihar with its operations 
(Branscomb 1984, p. 45), which limits the potential pool of 
faculty participants. Because industrial support for academic 
research is concentrated in a few fields, faculty invcl^'cd in 
mdustrially funded research tend to represent a handful of disci- 
plines. Faculty entrepreneurial activity, especially the formation 
of faculty-owned companies, also seems to cluster in a few dis- 
ciplines, especially biotechnology, engineering, and computer 
science (Kenney 1986; Peters and Fusfeld 1983), Faculty 
within a discipline also vary significantly in their involvement 
with industry (Blumenthal et al. 1986, p. 1362). Finally, fac- 
ulty receiving substantial research support from industry also 
seem to have significant support from federal sources (Richter 
1984, p. 27). 

Each descriptor indicates that industr>'-university relation- 
ships rely on relatively few faculty in a specific set of disci- 
plines. This concentration may have significant implications for 
faculty workloads and behavior. 

The Disc'niines 

Industiy has concentrated its funding of academic research in 
relatively few fields, emphasizing technical areas of particular 
importance to the corporate sponsor (Branscomb 1984, p. 44). 
These disciplines include engineering, computer science, medi- 
cine, agriculture, cheniistr>\ and, more recently, biotechnology 
(Blumenthal et al. 1986: Kenney 1986; National Science Board 
1987: Nelson 1986: Peters and Fu.sfeld 1983; Wofsy 1986). 
Within engineering, particular attention has been paid to electri- 
cal and mechanical engineering and to newer fields, such as 
manufacturing engineering, materials engineering, and robotics 
(Holmstrom and Petrovich 1985). 
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The little evidence that exists suggests that facu!t\' in chemis- 
try and engineering receive most of the mdustrial funds for 
academic research,^ followed by faculty in fields related to bio- 
technology (Blumenthal et ah 1986; National Science Board 
1987). If consulting arrangements and o:her types of industry- 
university alliances are included, facult>' in business, manage- 
ment, economics, and related fields also have substantial con- 
tact with industry. 

The acceptability of liaisons with industr}' also varies consid- 
erably by discipline. Faculty and administrators in applied 
professional fields, such as engineering, traditionally have 
found liaisons with industry more consistent with perceived 
academic missions than their counterparts in liberal arts (Ham- 
brick and Swanson 1979, p. 130). Although the recent em- 
phasis on industry-university collaboration has been on high 
technology (Johnson 1984), fields like chemical engineering 
have a much longer tradition of cooperation with industiv. 

The procedure for initiating research agreements with indus- 
try also varies by discipline. For most fields, university person- 
nel initiate contact with industry (Johnson and Tornatzky 
1984); in microelectronics, however, the reverse is true (Larsen 
and Wigand 1987, p. 588). 

Industrial investment in particular academic disciplines can 
be substantial (Ashford 1983, pp. 16-17). In biotechnology, for 
example, nearly half of all companies have some type of ar- 
rangement wath universities, and these companies account for 
between 16 and 24 percent of all university funding for bio- 
technology (Blumenthal et al. 1986). In some institutions, this 
percentage is substantially higher (Kenney 1986; Richter 1984). 

These findings suggest that the lessons learned from industry- 
university alliances in particular disciplines may not apply to other 
fields. In addition, the impact of industry-university relationships 
on faculty and student behavior is iikely to be much stronger in 
some fields than in others. 

Typologies of Industry-University Liaisons 
Several typologies describing relationships between business 
and higher education have been developed (sec, e.g., Haller 
1984; Peters and Fusfeld 1983; Zinscr 1982).' Most select a 



1. For lists of specific iiuiustr\-uniMjrsity rclalKinships refer espccidlly to Asso- 
ciation of American Universities Johnson (1984). National Science 
Foundation (1982b). Peters and I usk\6 ( 1983). anJ Public Policy Center 
(1986), 
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particular perspective,^ such as the contractual inechanism,^ and 
classify a set of inclustr>'-universn\' alliances accordingly. These 
approaches ha\e provided little institutional-level information, 
which has limited their utilitv for academic administrators 
(Feller 1988, p. 4). 

As elaborated below, industr\'-umversity liaisons can be cate- 
gorized by academic function, industrial function, economic 
development activity, organizational location, intimacy of 
\\orking relationship, and collaborative mechanism. 

Academic function 

From the academic perspective, industr\'-upi\ersity partnerships 
can he classified into research related, instruction related, ad- 
ministration related, and ser\'ice related. 

Research-related liaisons. The majority of industrial funds 
given to academic institutions focus on research (National Sci- 
ence Board 1986; Ping 1981). Industry-university research rela- 
tionships r^nge from consulting arrangements with individual 
faculty to large-scale, long-term research contracts between cor- 
porations and research universities. 

Many industr\'-university research relationships focus on 
technology transfer (Baldwin and Green 1984-85; Johnson 
1984; Larsen and Wigand 1987)— transfer of knowledge from 
university faculty to industrial staff, upgraded training of indus- 
trial scientists, creation of spinoff companies, and provision of 
technical assistance (Baldwin and Green 1984-85; Larsen and 
Wigand 1987). 

The focus of industrially funded academic research is typi- 
cally on applied rather than on basic research (Blumenthal et 
al. 1986; Branscomb 1984; Hutt 198,3; National Science Foun- 
dation 1982b; Peters and Fusfeld 198,3; Tate! and Guthrie 
1983; Wofsy 1986). As discussed in later sections, the concen- 
tration of substantial industrial funds in a few fields with a 
focus on applied research has potential consequences for aca- 
demic research, teachings and service-related activities. 

Instruction-related liaisons. Industry is much less likely to 
contribute funds directly for traditional academic instructional 
activities (National Science Board 1986; Ping 1981). When 
funds are made available, the focus is usually on graduate edu- 
cation, not undergraduate instruction (Fairweather n.d.). A few 
corporations have contributed part-time fajuity to colleges and 
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universities, especially in fields with shortages of faculty (Fair- 
weather n.d.). Others have funded graduate assistantships as 
part of research arrangements (Praeger and Omenn 1980), al- 
though technicians may be used in place of graduate students in 
some industry-university partnerships (Fairweather n.d.). 

Industrial participation in continuing professional education is 
more apparent. The need for upgraded training in technical 
fields has made continuing education a natural **bridge" be- 
tween business and higher education (Brooks 1984; Foster 
1986; Moser 1986; National Research Council 1985a; Nowlen 
and Stern 1981). Despite the interest of industry, many colleges 
continue to emphasize formal degree programs in continuing 
studies (Stark, Lowther, and Hagerty 1986; Walker and Low- 
enthal 1981) or fail to incorporate continuing education into the 
academic mainstream (National Research Council 1985a). 

As a consequence, industry increasingly plays a direct role in 
continuing education. At least 18 corporations now offer ac- 
credited degree programs (Chmura, Henton, and Melville 1987; 
Eurich 1985). The majority of continuing education faculty in 
engineering are from industry, not academe (National Research 
Council 1985a, p. 51). And industry has increased the use of 
alternative suppliers of continuing education, including national 
associations, proprietary schools, and individual consultants 
(Houle 1980, pp. 167-99). 
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Administration-related liaisons. Although seldom considered 
in the literature, industiial leaders play considerable roles in the 
administration of academic institutions. Usually at an individual 
level, corporate directors frequently serve on boards of trustees, 
assisting universities to make difficult decisions about the allo- 
cation of resources. Heads of companies also direct many uni- 
versity fundraising activities, especially national campaigns 
(Harris 1988). Industrial managers and scientists also serve 
on academic advisory boards, advising department heads and 
faculty. 



Service-related liaisons. Industry-university alliances incorpo- 
rate service-related activities in two ways. The first concerns 
the development cf human capital (Joh:.^on 1984). In addition 
to continuing professional education activities, some industrial 
partnerships with community colleges address job training and 
retraining (Burger 1984; Derber 1987; Duscha 1984; Ellison 
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1983; Samuels 1985), and a few four-year iiistitutio\s also ad- 
dress job training and retraining (Charner and Rolzinski 1987). 

Businesses also form liaisons with higher education to de- 
velop scientists and engineers for the future (Johnson 1984). A 
program to unite industry, colleges, and high schools in en- 
couraging students to major in teacher education of mathemat- 
ics and science is an exan^ple of this type cf relationship (Clark 
1984). 

Finally, some collaborative arrangements focus on remedia- 
tion and basic skills (Foster 1986; Winkler 1982). Activities to 
increase adult literacy also come under this category. 

A second service orientation concerns economic benefits. In 
contrast to the activities related more to human capital, which 
are indirectly related to economic development, some partner- 
ships aim directly to increase employment, generate start-up 
companies, and stimulate economic expansion (Fox 1985). The 
Ben Franklin Partnership in Pennsylvania, for example, defines 
success in terms of increased opportunities for employment 
(Corporation for Penn State 1986). 

Industrial function 

From the industrial perspective, relationships with academic 
institutions can be classified into two types: (1) agreements 
related directly or indirectly to business concerns and (2) phil- 
anthrooic contributions (Alexander 1988, p. 13). Virtually any 
collaborative mechanism can fit into either type, depending on 
the intent of the arrangement. 

Economic development 

Industry-university liaisons can be classified according to eco- 
nomic development activity. In this scheme, categories include 
human resource development, economic research and analysis, 
enhancing the economic capacity of regional organizations, 
technical assistance, advanced research, technology transfer, 
and developing new businesses (Public Policy Center 1986, 
p. 11). 

Organizational location 

Relationships be^veen business and higher education can be 
classified according to placement in the academic partner. Or- 
ganizational distinctions are crucial because the ioct tion of the 
alliance can affect faculty and administrative behavior (Iken- 
berry and Friedman 1972; Teich 1982). Placement of a collabo- 
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rative agreement in an academic department, on the one extreme, 
reinforces the traditional academic reward structure and faculty 
behavior. Establishing organized research units independent 
from traditional academic structures, however, may reinforce 
interdisciplinary research goals while deemphasizing instruc- 
tional and advising roles for faculty (Teich 1982, p. 96). 

The location of industry-university partnerships can be classi- 
fied into three levels: individual, intrainstitutional, and institu- 
tional. 

Iniividual arrangements. Although alliances between busi- 
ness and higher education often are institutional arrangements,^ 
the most typical form— consulting— is an arrangement between 
a company and a faculty member (Battenburg 1980; Low 
1983). Grants and contracts also can be used to form relations 
between individual faculty and a corporation. Faculty-initiated 
businesses and other individual entrepreneurial activities are 
also conducted at the indi\ iuual level. 

Intrainstitutional locations. Industry-university relationships 
also exist at the departmental level, tying a group of faculty 
and relevant administrators with a company or companies. Sev- 
eral biotechnology agieements, for example, create ties be- 
tween entire departments and a corporation (Kenney 1986). 

Some affiliations between academe and industry sometimes 
are housed in interdisciplinary resea'*ch organizations or orga- 
nized research units (ORUs) (Friedman and Freidman 1984). 
These innovative arrangemcrts might permit universities to in- 
corporate and support activities that would be resisted in tradi- 
tional departments: 

When universities set up ORUs, they are choosing to pursue 
activities for which departments, fo*- one reason or another, 
are deemed to be inappropriate. In this sense, ORUs rep- 
resent a primary means by which universities can adapt to 
changes in their environments (Teich 1982, p. 99). 

Interdisciplinary' research units vary considerably in their 
source of financial support. The continuum ranges from com- 
plete dependence on university funds to complete denendence 
on externa' funds (Geiger 1986). Location on this tinuum 
has implications for the behavior of faculty, administrators, and 
students. For example, an ORU whose faculty depend com- 
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pletely on external funds for research, summer stipends, and 
graduate assistrntships may spend substantially more time pur- 
suing funds than faculty in a unit where such activities are sup- 
ported with funds from the university. 

Institutional level. Gifts and donations of equipment are ex- 
amples of industry-university affiliations at the institutional 
level. Such arrangements are usually philanthropic rather than 
business-related contributions (Alexander 1988). 

Finally, some industry-university relationships involve con- 
sortia, which may involve a single university with several in- 
dustrial partners or a single corporate participuni working with 
several universities (Johnson 1984; Low 1983; Zinser 1982). 

Intimacy of working relationship 

Agreements between industry and academic institutions can be 
classified by the degree to which goals and operations are 
shared. More distant relationships include corporate contribu- 
tions and procurements or purchases. Agreements that require 
closer working relationships include formal links or networks 
and exchange programs (personnel and technology transfer). 
The closest working relationships involve cooperative alliances, 
such as research agreements involving shared daily activities 
between industrial staff and faculty, and joint ventures (Zinser 
1982). 

The relationship between the goals and functions of any 
industry-university liaison and the goals and missions of both 
academic and corporate partners has important consequences 
for assessing the impact of these liaisons on participants. Re- 
search agreements that permit faculty to follow their own re- 
search agendas, for example, differ dramatically in their con- 
tinuity with academic practices from agreements that dictate 
research agendas. (These issues arc discussed more fully in 
subsequent sections.) 

Collaborative mechanism 

Industry-university relationships can be classified according to 
the mechanism used to achieve collaboration: donations and 
contributions, research agreements, technology transfer, educa- 
tion and traming, and professional development. These cate- 
gories are not mutually exclusive; personnel exchange pro- 
grams, for example, may contribute to professional develop- 
ment and to technology transfer. 



In these collaborative mechanisms, little emphasis is given to 
the manufacturing, production, and distribution cycles of inno- 
vation, areas evidently accepted iis within the industrial domain. 

Donations and contributions. Voluntary support for postsec- 
ondary institutions by corporations is a substantial source of 
revenue for many colleges and universities: Voluntary corporate 
support almost matches that from alumni (21.4 percent versus 
27.6 percent) and exceeds that from foundations (17.8 percent). 
From \%\ to 1987, voluntas corporate support for a^Mdemic 
programs increased as rapidly a^ that from alumni, which was 
highest (43.3 percent versus 45.5 percent), far exceeding the 
increase m support from foundations (16 percent) (Council for 
Financial Aid 1%8, p. 3). 

Corporate philanthropic support tor academic institutions 
takes various forms. At the institutional kvd. unrestricted gilts 
and matching gifts are common forms ot contribution (Eurich 
1985: Hams 1988: Kenney 1986: National Academy of Sci- 
ences 1983: National Science Foundation 19S2b: Praegcr and 
Onienn 1980). Contributions with a geneiic purpose a!so are 
common; they include funds tor capital expenditures and im- 
provement of facilities, donations oi equipment and discounts 
on purchases, endowed professorships, and unrestricted funds 
for use in a chosen field or activity (e.g., research) (Eurich 
1985; National Academy of Sciences 1983: National Science 
Foundation 1982b: Peters and Fusteld 1983:^ Praeger and 
Omcnri 1980). 

Corporations also make donations to support students, typi- 
cally by establishing fellowship or scholarship programs (Busi- 
ness-Higher Education Forum 1984: Kenney 1986: National 
Science Foundation 1982b: Praeger and Omenn 1980; Smith 
1988). They can either be unrestricted or limited to specific 
types of students or programs. 

Research agreements. Consulting agreemeats with inJividual 
faculty are the most common lorm ot uuiustr\'-iiniversiiy re- 
search agreement (BaUcnbuig 1980, Busmess-Highcr Education 
Forum 1984; Da\'id 19S2; Fostci 1986: Johnson P)84: Kenney 
1986: Low 1083: Natuuial Science FiHindatiou I082b: Praeger 
and Omenn 1980). These »igieements can be long term or de- 
veloped for a specific project. 

At the institutional and dcpaitme-ital le\els, the variation ii 
types of nidustr\-uniNeisity research ii'n'ements is considerably 
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greater lhan at the individual f'»;:uity level. Typical approaches 
include grams, coniracis. ^nd design pariicipaiion programs, 
where a group of Sludeni.- try lo solve a problem submiiied by 
a company (Baiienbiirg 1980; David 1982; Foster 1986; John- 
son 1984; Low 1983; National Science Foundation 1982b; 
Praeger and Omenn 1080: Smith 1988), More recent types of 
research agreements include cooperative research projects, 
which range from small nonproprietar>' projects to large pro- 
prietar>' contracts: long-term, large-scale research agreements, 
which may result in formal partnerships: and research centers 
and institutes (David 1082; Johnson 1984; Kenney 1986; Na- 
tional Science Foundation 1982b: Praeger and Omenn 1980). 

Collaborative research mechanisms can be bilateral, involv- 
ing single industiial and academic partners (Business-Higher 
IZducalion Forum 1984; Johnson 1984), Alternatively, a con.sor- 
lium of industrial and or academic participants can be involved 
(Batienburg 1980; Business-Higher Fducation Forum 1984; 
David 1982; Johnson 1984; Low 1983: National Science Foun- 
dation 1982b). 

Research agreements also can be classified according to ar- 
langements for responsibility and leadership. Research projects 
in industry-university agreements can be jointly developed and 
operated, operated in parallel with mdustr\' and university sci- 
entists competing to find solutions, or primarily directed by 
either university faculty or industrial scientists (National Re- 
search Council 1985c, pp. 19-20^. 

Technoloj^v transfer. The growth of industry-university alli- 
ances IS best seen !n the rd\m\ expansion of agreements to pro- 
mote technology transfer. Traditional mechanism.^ include 
conferences, colloquia* and symposia: publications, including 
work jointly authored by faculty aiui industrial staff; extension 
programs, particularly in :igricultiire: and industry advisory* 
councils and research advisory committees (Battenburg 1980: 
Business-FIigher Education Forum 1984: David 1982; Geiger 
1988; Johnson 1984: National Research Council 1985c; Na- 
tional Science Board 1987). Industrial affiliate or associate pro- 
grams, where one or more corpor.itions gain access to faculty 
rese.irch resuiis and university facilities for a fee, also are com- 
moii (Battenburg 1980; Business-Higher Education Forum 
1984; DavJ 1982: Johnson 1984; Kenney 1986; Low 1983; 
National Science Foundation i982b: Praeger and Omenn 1980). 
in additi.)n, research parks art well established as mechanisms 
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for technology transfer (lanv 19S3» pp. 72-73), although a 
wider variety of academic institutions recently ha\'c attempted 
to develop research parks (Carley 19SS, p. 27). 

Innovations in mechanisms for technology transfer recently 
have expanded dramatically. These mnovations include the use 
of industrial incubators to develop new companies, priN'atc 
ent companies to secure rights for sale, expanded university re- 
search offices to monitor and promote licensing of technology 
to industry, '■csearch and development limited partnerships 
where a university contracts with a particular corporation to 
develop products from faculty research findings, nonprofit orga- 
nizations (e.g., Wisconsin Alumni Research Fund, Brown 
University Research Fund), independent for-profit entities origi- 
nated by universities (e.g., Michigan Research Corporation), 
for-profil joint ventures, often including participation by ven- 
ture capital firms, and wholly owned subsidiaries (e.g., Wash- 
ington University Technology Associates, Case Western 
University Technology, Inc.) (Association of American Univer- 
sities 19«S6; Bartlett and Siena I^AS3-S4; Johnson 1^^S4; Kenney 
1986; Low 1983). 

Education and traininj^. In addition to corporate philanthiopy, 
collaborative arrangements to pros ide education and tiaimng 
have the longest histor)' of nulu 'a - university liaisons. [Educa- 
tion and training arrangements uk ^* cooperative education, 
continuing professional education, iiiUuding programs designed 
specifically for industrial stalf, and corporate eontiacts with 
community colleges to provide technical training lor staff 
(Business-Higher lidiication Forum 19S4: Eurich 19S5: Na- 
tional Research Council 19S5e). 

Funding of individuals also has Iecei^■ed substantial support. 
Relevant mechanisms include corporate lemibursement foi the 
educational expenses oi staft, internships ioi studcp's, and 
sunmier jobs for students (Battenhurg 1980; B'lsihcss-liighcr 
Education Forum 1984; Da\'id 19S2; Eurich 1985). Finally, a 
few corporations have supported academic instruction by en- 
couraging staff to work as part-time instructors and by piovid- 
ing salary supplements to assist uni\ersities in retaining junior 
f;iculty (Business-liigher Educ.Uion Forum 1984: Eurich 1985; 
Peters and Fusfeld 1983). 

Professional development. Although protessional development 
may be a function of additional education and training, many 



..prctwurship and Uiiihcr L'hu mum 





coiporations view the enhancement o\ personnel as an end in 
Itself (Foster 1986; Praeger and Omenn 1980). The favorite 
mechanism for promoting professional development is to mcor- 
porate personnel exchanges as components of research agree- 
ments (Business-Higher Education Forum 1984; Johnson 1984; 
Low 1983; National Science Foundation 1982b). Additional ap- 
proaches include support of faculty sabbaticals and provision of 
i>ummer employment for faculty (Battenburg 1980; Business- 
Higher Education Forum 1984; David 1982). 



OPERATIONAL ISSUES 



Despite the seeming ^^inevitability" of hysons between indus- 
try and academe, fundamental differences remain in motivation, 
goals, organizational structures, and employees' attitudes and 
behavior. Resolution of these differences is crucial to establish- 
ing any industry-university relationship and making it woik. 
This section discusses the keys to successful implementation of 
alliances between business and higher education, elaborates im- 
portant factors in the successful operation of industry-university 
liaisons, and presents differing views about the role of manage- 
ment in resolving fundamental differences. 

Keys to Successful Implementation 

To establish liaisons between industry and academe, as many 
as nine t\pes of potential barriers and/or supporting conditions 
muoi be addressed: historical factors, demographic characteris- 
tics, overlap of needs, institutional vulnerability, leadership, 
culture and mission, academic freedom, legal issues, and po- 
tential rewards. 

Historical factors 

Corporations and academic institutions with existing links are 
more likely to establish additional formal relationships, al- 
though little evidence exists to indicate whether or not philan- 
thropic relationships might lead to research partnerships. For 
any industry-university relationship, previous experience work- 
ing togethei promotes mutual understanding of goals and ad- 
ministrative procedures (Branscomb 1984, p. 45). Extensive 
exchanges of personnel enhance this process. Alumni serving 
on corporate governing boards and industrialists serving on uni- 
versity governing boards also enhance this transfer of knowl- 
edge (Praeger and Omenn 1980, p. 381). 

For research-related partnerships, previous involvement in 
economic development by either partner may also promote 
mutual understanding and increase the likelihood of successful 
implementation. For example, universities with pr^^vious com- 
mitments to and experience in economic development seem bet- 
ter dble to carry out technology transfer (Public Policy Center 
1986, pp. 44-46). Universities and corporations with previous 
collaborative experience may also be more realistic in their ex- 
pectations, making successful implementation more likely (Pub- 
lic Policy Center 1986, p. 7; Rosenzwcig and Turlington 1982, 
p. 52). 

The evolution of corporations and academic institutions can 
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also impede the implementation of mdustrv-university alliances 
by cieating competition. Collaboration can become difficult as 
universities cicate for-profit ventures and become involved m 
searchmg for direct applications of research results (Feller 
1988, p. 25) and as industrv* expands into education and train- 
ing (Eurich 1985). 

Demographic characteristics 

The demographic characteristics of corporations and academic 
institutions affect the implementation of alliances. The first 
characteristic, proximity, is a shared trait. The other traits listed 
are presented separately for each type of institution. 

Proximity- Geographic proximity is important to the formation 
of industry-university alliances. Proximitv is crucial to philan- 
thropic activities (Broce 1986) as well as to research relation- 
ships. Man> companies invest in universities to benefit their 
employees by enhancing the quality of local services {N'ational 
Science Foundation 1982b; Peters and Fusfeld 1983; Praeger 
and Omenn 1980). The sirategic location of a college or uni- 
versity, such as proximity to a state capital or to specific 
companies, is also important. In this instance, proximity is im- 
portant in fostering interpersonal communication (Public Policy 
Center 1986). 



Industn. For industry, four demographic chaiacteristics are 
important in establishing liaisons with institutions of higher ed- 
ucation, profitability, size, product line, and orientation toward 
research. Profitability atfects the extent to which a company 
can support external activities (Praeger and Omep.n 1980). 
Regardless of interest, companies in poor financial health find 
il difficult to support substantial alliances with academic in- 
stitutions. 

Size is also important. For research relationships,^ largc 
coiiipanies are more likelv than smaller ones to work with uni- 
versities (Feller 1988; Fusfeld and Haklisch 1987; Link and 
Tassey 1987: Fogan and Stanipen 1985; National Science 
Foundation 1982b). Larger companies also have a better under- 
standing of how university research can best benefit the com- 
pany (Gcigcr 1988: Praeger and Omenn 1980). For other types 
ot relationships, such as providing summer jobs tor students 
and gianting release time lor stalf to serve as faculty, size is 
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also important; large companies typically have greater slack re- 
sources than their smaller counterparts. 

Product line is important to the formation of industrv'- 
university research relationships. Relatively few t\'pes of in- 
dustry participate in research relationships with universities 
(e.g., chemicals, engineering, computer science, biotechnol- 
ogy) (National Science Foundation 19S2b; Praeger and Omenn 
1980). Further, corporations emphasizing research and manu- 
facturing are in greater need of faculty expertise than companies 
emphasizing sales and marketing (Lawrence and Lorsch 1967). 

Finally, firms with strong, sophisticated research and devel- 
opment departments are more likely to form liaisons with aca- 
demic institutions than their less research-oriented counterparts 
(Fowler 1984; Geiger 1988). Such firms are more aware of in- 
dividual faculty research and the potential utility of faculty re- 
search to the company. And a substantial research capacit\' 
enhances the credibilit\' of a corporation with colleges and uni- 
versities: 

Peer collaboration is only possible w hen the industrial part- 
ner has a significant, progressne m-house research capabil- 
ity employing accomplished scientists and engineers with 
acceptable academic credentials (Praeeer and Omenn 1980, 
p. 381). 

Academic institutions. Whether an institution is a research 
university, comprehensive college, or community college, type 
of institution affects the likelihood of formmg certain t\'pes of 
alliances (Praeger and Omenn 1980). Research univcrsiti.\s are 
more likely partners for large-scale research relationships, for 
example, whereas coninnmity colleges tiaditionally have placed 
substantial roles in retraining industrial staff. 

Although some authors claim that size of academic institu- 
tion contributes to establishing liaisons with industry (e.g., 
Praeger and Omenn 1980), the relationship is unclear. As an 
example, for research relationships the orientation of the uni- 
versity seems more important ihan its size. It is more likely 
that size of the participating department, which is related to its 
reputation and visibility (Fairweather I9<S8). is important 
(Branscomh 1984: Dickson 1984). 

Overlap of needs 

The initiation ot indusir\-iini\cisit\ alliances depends on the 
strength anJ immediacy of specific needs and the degree lo 
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which these needs overlap for a given set of industrial and aca- 
demic institutions (Bok 1982, p. 149). For example, a univer- 
sity requiring substantial financial resources to continue a basic 
research prograrr. might be more amenable to forming a part- 
nership with a corporation that has sufficient resources to in- 
vest. In the same context, corporate leaders might collaborate 
to gain access to advanced knowledge in a field on which their 
future depends. 

Institutional vulnerability 

The increasing role of state governments in providing incen- 
tives for universities to assist industry in the transfer of technol- 
ogy to their marketplace has made it imperative politically and 
financially for public universities (and for private institutions 
receiving substantial state subsidies) to seek liaisons with indus- 
tr>^ (Slaughter n.d.)- The responsiveness of academic institu- 
tions to state pressures is in direct proportion to their political 
and financial vulnerability. Especially vulnerable colleges and 
universities are likely to pursue joint ventures with industry, 
whether or not they have the necessary personnel and equip- 
ment to achieve results. 




Leadership 

The active involvement and commitment of university and cor- 
porate leaders are crucial to forming any type of relationship 
(Day 1985; Gilley 1986; Gold and Charner 1986). As political 
pressure mounts to encourage an academic role in economic de- 
velopment, the active support of college and university presi- 
dents is particularly crucial. Also important is an understanding 
of specific institutional needs and whether or not a specific re- 
lationship is consistent with academic and corporate missions. 
C'urcct assessment of institutional capacity to contribute to suc- 
cessful liaisons is also fundamental (Public Policy Center 1986; 
Rosenzweig and Turlington 1982). 

In forming liaisons to enhance economic development, indus- 
tries are more likely to work with academic institutions whose 
leadership supports faculty entrepreneurship (Public Policy Cen- 
ter 1986). Industry is also attracted to academic institutions 
whose leaders and faculty actively pursue connections with in- 
dustry. Academic leaders' willingness to establish alternative 
organizational arrangements can also be a key to successful im- 
plementation of industry-university alliances (Chmura 1987; 
Public Policy Center 1986). Finally, academic institutions with 
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well-defined strategies for achieving liaisons with industrv^ are 
more likely to attract industrial partners (Chmura 1987). 



Culture and mission 

In general, cademic institutions and industry have distinct cul- 
tures, which are reflected by differences in mission, methods of 
operation, and attitudes of personnel. The lack of mutual un- 
derstanding of these cultural differences can make implementa- 
tion of liaisons problematic (Baaklini, Worthley, and Apfel 
1979). 

Mission* Perceived compatibility of missioii(s)y or at least an 
overlap of certain goals, is a key to formation of industrv'- 
university alliances (Gold and Charner 1986; Peters and Fusfeld 
1983). Although some commentators argue that contractual 
mechanisms can ameliorate these differences {e.g.,^ Hutt 1983; 
Matthews and Norgaard 1984; Tatel and Guthrie 1983), con- 
flicts in mission are difficult to resolve for two reasons. First, 
academic missions are complex and often contradictor\\ An ac- 
ademic institution must balance many missions at the same 
time, including education and trainirr, research and scholar- 
ship, and service (Dressel 1987; Geiger 1986). Given scarce re- 
sources, academic institutions find it difficult to pursue disiinct 
missions with equal fervor or to choose between them. Thus, a 
corporation and a university may find an overlap of mission m 
one area, say medical research, that directly conflicts wqth 
other academic missions, such as instruciion (Fairweather n.d.). 

Second, industry and academe have contrasting purposes. 
One desires to produce and disseminate knowledge, while the 
other seeks to make a profit (David 1982; Peters and Fusfeld 
1983). Universities are more likely to focus on basic research 
and open publication of research results, whereas industry em- 
phasizes product development and proprietary rights (Praeger 
and Omenn 1980). 

As the boundaries between academe and industry overlap — 
for example, through accredited corporate degree programs and 
shared continuing education for professionals— these underlying 
differences become less distinct and spanning the boundary be- 
tween business and higher education through contractual vehi- 
cles becomes easier. This situation is particularly true tor 
academic institutions that are responding to pressures from state 
governments to pursue goals (Chmura 1987; Public Policy C en- 
ter 1986). Such changes in institutional beha\ior and moiiva- 
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tion also have implications for nioic traditional goals, sucli as 
academic instruction and service. For example, tc develop for- 
profit ventures, universities sometimes obtain capital from ex- 
isting programs, which can deteriorate {Fairweather n.d.). 

Methods of operation. For most academic institutions, the re- 
sponsibility for academic activities lies wiih the faculty. Faculty 
carry out research and instruction, publish, advise students, and 
superv ise theses and dissertations. In most institutions, faculty 
have substantial influence on the outcome ot decisions about 
tenure and promotion. Bv placing substantia! authority in the 
faculty, academic institutions decentralize many key decisions 
—in contrast with corporations, which have hierarchical, top- 
down decision-making structures (Praeger and Omenn 1980). 

The time framework for completing tasks also varies substan- 
tiallv between acideme and industr\'. Universities have a long- 
term view of faculty research, assuming that at some point 
practical applications of the results ot basic research will bene- 
tit society. In contrast, to achieve or maintain profitability, 
industry cannot afford a signiticant lag time between basic re- 
search and application (Peters and Fusfeld 1983). 

Conflicting management styles and time references can also 
adversely affect liaisons between business and higher educa- 
tion. Industrial accounting svstems, for example, require alloca- 
tion of cost by specific project vnd activity. This scheme is 
inconsistent with colleges and universities, where faculty play 
so many roles as to .nake the assignment of time to specif^j 
projects aiid activities inaccurate — if not impos3ib!.\ A corpora- 
tion might not want to deal with the complexities of academic 
accounting systems. 

The implications of differing methods of operation for form- 
ing liaisons are twofold. First, corporations already similar in 
management style to universities, such as decentralized scien- 
tific companies, might find it easier to form alliances vvith aca- 
demic institutions. SeccMid, innovative organizational structures, 
such as organized research units, might be used to preserve the 
integrity of the p.:rLnt organizations while permitting the use of 
inmnative manageiucnt techniques (Friedman and Friedman 
1^)84, m5: Ikcnberry and Friedman 1972: Teich 1982). 

Attitudes of personnel. Mutual respect of pot<'ntial partners is 
cruLial to establishing industrv-univ ersitv rdaionships (Brans- 
comb 1984). At the institutional level, the prestige of the 



college or university affects its acceptability- as a partner to in- 
dustry. Industry often ignores community colleges as potential 
partners, for example, because of their perceived low status. 
Ironically, community colleges are often in the best position to 
provide technical training, which is a major industrial need 
(Day 1985). At the individual level, cultural and motivational 
differences may cause individuals on both sides to distrust each 
other. For example, industrial scientists working under time 
constraints may not trust faculty to take a deadline seriously 
(Peters and Fusfeld 1983; Praeger and Cnienn 1980). 

Establishing some form of contact beUveen potential partners 
before negotiating a partnership may alleviate or reduce attitu- 
dinal barriers. The evidence suggests that prior e.xperience 
enhances the mutual understanding of potential participants 
(Branscomb 1984, p. 45). 

Academic freedom 

A major tenet of academe is mat faculty control the selection of 
research topics and the methods of conducting research. The 
concept of ^'academic freedom'' ^o includes the obligation to 
encourage the free flow of information through publication and 
a variety of other mechanisms (Ashford 1983; Caldert 1983). 
Several commentators cite the potential for conflict between 
industry-university liaisons and academic freedom. Concern has 
been raised about the choice and focus of research topics (Ash- 
ford 1983; Buchbindcr and Newson 1985; Caldert 1983; Hutt 
1983; National Academy of Sciences 1983; Peters and Fusfeld 
1983; Wofsy 1986) and abodt trends encouraging secrecy and 
proprietary rights versus open publication of research results 
(Blumenthal et al. 1986; Fowler 1982-83, 1984; Hutt 1983; 
Johnson 1984; Kenney 1986; Peters and Fusfeld 1983; Rich- 
ter 1984). 

The perception of whethei or not indu;>try-univcrsity relation- 
ships threaten academic freedom can be ideologically moti- 
vated. Opponents argue that the threat to academic freedom 
threatens the basic missions of the university. 

The conccpi of academic freedom defines ilie iitiiversiiy \ re- 
sponsibdiiy to choose iis resennh endeavi)rs on ihe basis (>f 
relative academic ment. The concept of public need, in tiini 
defines the university's responsibility to temper this clioice 
with a concern for the uitcfcsts (ff the i^realer public i^ood. 
When funds for a project come from mdustiy investment, the 



univcrsin' accepts an inevitable constraint on its ability to 
fulfill cither of these expectations (Caldcrt 1983, p. 29). 



Others argue that academic fieeJoni is an illusory ideal, 
threatened and influenced as much by federally funded research 
as by funds from industry. Consider the following example 
comparing the behavior of faculty returning from a visit to a 
federal sponsor with faculty working on indusirially funded 
research: 

When the group's research leader returned from Washing- 
ton, the scientists not only changed the title of the grant pro- 
posal that had occasioned her visit, but also rewrote a 
subs t anna I part of its content. . . . When a representative of 
industry did not respond enthusiastically to a scientist 5 re- 
sults, he began to pursue alternative procedures (Knorr- 
Cctina 1981, p. 82). 

P'rom this perspective, faculty operate in an environment con- 
stantly challenged by external audiences, only one of which is 
industr}\ 

Whether real or peiceived, potential threats to academic 
freedom affect the likelihood of a college's or university's 
entering into an alliance with industiy. For this reason, a sig- 
niticant proportion of the literature on industiy-university liai- 
sons is devoted to the legal and contractual protection of aca- 
demic freedom. 

Legal issues 

Industr\'-university relationships arc affected by tax policy, 
antitrust regulations, and patent laws (Association of American 
Universities 1986: Peters and Fusfcld 1983). As one example, 
the Patent and Trademark Amendments ot 1980 encouraged the 
thinsfer c^f technology fioni academe to industry by permitting 
univeisities to r itent inventions derived from federally funded 
research projects (Association of American Universities 1986). 

In additior, the resolution ot conflicting legal position'' 
through contrartual means is a prerequisite to establishing 
industry-university liaisons, paiticularly research relationships. 
These legal issues concern patent rights, copyrights, royalties, 
and other intellectual propei^y fghts; commingling of industrial 
and federal rescarcli lunds; and u^e of the corporate or univer- 
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sily name (Fowicr 1982 -S3; Hutt 1983: Johnson 1984; Na- 
tional Academy of Sciences 1983; Peteis and Fusfeld 1983; 
Richter 1984), 

Some university administratois nnist consider the legal ques- 
tions involved in taking equity in for-profit organizations (Pe- 
ters and Fusfeld 1983, p. 112). Others must examine alterna- 
tive policies to govern potential conflicts of interest resulting 
from facult)' entrepreneurship (Fowler 1984; Johnson 1984; 
Kenney 1986; Wofsy 1986). 

Potential rewards 

With thr" exception of philanthiopic acti\ities, corpoiations mo- 
tivated by short-term results will seek an alliance wiih a college 
or colleges only if the likelihood of potential benefit for the 
corpoiation is high (Piaeger and Omenn 1980). Smaller compa- 
nies without substantial resources, for example, cannot affoid 
to speculate vast sums with little certainty of positive benefits. 

Similarly, universities cannot afford to invest sizable 
amounts in large-scale research operations unless the potenjal 
benefit is relati\ely certain. Some academies argue that univer- 
sities cannot afford sizable investments in basic research, re- 
gardless of the potential payoff (Muller 1982). When assessing 
the potential benefits of liaisons with industry, universities must 
also take into account the reluctance of industry to pay over- 
head fees (Fowler 1984; Peters and Fusfeld 1983). 

The concept of reward or benefit is important in assessing 
the impact and effectiveness ot relationships between business 
and higher education. Particularly problematic are more elusive 
future-oiiented goals, such as pioduct development and spinoff 
companies, where the potential return on uuestment is difficult 
to estimate. 



A key to 
effective 
operation of 
industry- 
university 
relationships 
is the ability 
of a college 
or university 
to develop 
and support 
nontraditional 
organizational 
structures. 



Keys to Successful Operation 

Several additional conditions aie necessar\ tor industiy- 
university liaisons to operate smoothly once they are estab- 
lished. These conditions aie addiessed at three levels: academe, 
industry, and the characteristics ot the lelationship. As yet, 
little evidence links operational etfecti\'eness with achievement 
of desired outcomes^ particularly for reseaich relationships fo- 
cused on economic tlevelopment as a goal. For this reason, the 
relationship between conditions atlecting operations and the 
achievement of goals is speculative. 
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Academe 

Seven academic issues are related to the effective operation of 
liaisons with industry: leadership, organizational structure, con- 
tractual mechanisms and institutional policies, capacity and re- 
sourceSv the faculty reward structure, faculty workload, and 
communication. 

leadership. Institutional leadership is needed to provide nec- 
essary resources, create innovative organizational structures, re- 
solve ^acuity issues, and develop communieation ne^vorks. 
Leadership is also important at the project or program level. 
Industry-university research relationships, for example, work 
hest when the project leader is a respected scientist and a 
strong manager who believe^ in the usefulness of the research 
(Peters and Fusfeld 1983, pp. 41-42). 

Orgjinizational structure. For Industr>^ time constraints are 
an important consideration in addressing training and research 
needs (Brazzicl l^Hla; Day 1985, pp. 22-23). The interdisci- 
plinary nature ot much industrial research is also an important 
consideration. Neither condition meshes easily with the depart- 
mental structure of academic institutions. For this reason, a key 
to effective operation of industry-university relationships is the 
ability of a college or university to develop and support nontra- 
ditional organizational structures (Baaklini, Worthley, and Ap- 
fel 1979; Chnuira 1987; Geiger 1988; Gilley 1986; Johnson 
and Tornatzky 1981; Public Policy Center 1986). Included are 
organized research units, which run tiie gamut from traditional 
academic department-like structures to externally funded insti- 
tutes that focus completely on research (Friedman and Fried- 
man 1985; Teich 1982) and the use of nonprofit organizations 
and venture capital firms to assist in technology transfer (Gil- 
ley 1986). 

The placement ol an indust.'-y-university liaison within the ac- 
ademic institution might affect the behavioi of participants 
(Gold and Charncr 1986). Because placement in a department- 
like stiucture might not sufliciently reintoice interdisciplinary 
01 applied leseaich activities, many industiy-univerj>ity research 
lelationships are placed in units less dependent on traditional 
academic goals (Chniuia 1987). For example, establishing units 
that deemphasizc instruction might encourage faculty to devote 
more time to applied research. Such alternatives might incorpo- 



Co 



rate nonacaclcmsc siaff and icchnicians as well as faculty and 
students. 



Contnictual mechanisms and institutional policies. Conlnic- 
tual mechanisms consistent with both corporate and acac^niic 
norms make the success of a joint venture more likely. SiiCh 
mechanisms might mchuie specific provisions for protecting 
both parties by delaying but eventually permitting publication 
of research resuks. Clear gUKlelines tor expectations for faculi\ 
behavior, from the perspective of both contractual obligations 
and university policy, aie useful (Powers ci al. l^ASS). Clarifi- 
cation of the impact of university policy, including the idcnlili- 
calion and resolution ol potential conflicts ot inteiest, is im- 
perative (Govcrnment-l'ni\crsity-lndusir> Research RounJtabli 
and hidustria! Research Institute 19S8). 

Capacity and resources. The key to any industry -university 
relationship is the quality of the participating laculty and ihe 
stature of relevant academic programs (Day 1985; Fusfcld 
1983; Geiger 1988; Government-University-Industr\/ Research 
Roiindtable 1986: Johnson 1984: Pracgcr and Omciin 1980). 
Such expertise and visibility are inevitably linked with the pro- 
ductivity of the relationship and the credibility of results. 

Expertise alone, however, is not sufficient. The match be- 
tween f.iculty members' fields of expertise and the focus (^f tl;e 
industry -university paitnership is also important. In addition, 
sufficient numbers of faculty, students, and support s»aff to ad- 
dress the variety of activities in the lelationship are essential. 

Many industry-university liaisons also depend heavily on the 
resources of the academic institution (Praeger and Omenn 
1980), including the librar>', laboratories, and other facilities. 
Finally, substantial internal funds often are needed to assist 
project staff in carr)'ing out activities {Public Policy Center 
1986). These requirements restrict the potential pool of univer- 
sity participants in large-scale research lelationships with indus- 
try to a small number of institutions. 

Faculty rewurd structure. Inheient in the concept of 'Mac- 
ulty'' is the assumption that insti action, reseaich, and seivice 
are part of each position, embodied m each individual lacult\ 
member. Although diffeient types of institutions place dilfeient 
emphases on each type of activity, the undei lying philosophy is 
that instruction, research, and service are compatible a»Hl sup- 
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porlive (Bowen and Schuster 1986; Study Group 1984), The 
belief tha research and instruction are positively correlated is 
especially ;^trong: 

iV the sp^xiai funaioK of the university to combine educa- 
tion with r:searclu r.nd knowledgeable obsen^ers believe that 
this cowijirmioK has distinct advantages both for teaching 
and for science and scholarship. . . . Without Uie marriage 
of teaching and research that universities uniquely provide, 
the conduct of scholarly inquiry' and scientific investiga- 
tion. . .would be unlikely to continue r/r uie level of quality 
achieved over the past two generations (Bok 1982, p. 10). 

The faculty reward structure, however, docs njt reinforce 
each behavior equally. Research and publication dominate deci- 
sions about tenure and promotion at doctorate-granting institu- 
tions (Tucknian 1979, p. 169), Externally funded research is a 
particularly valuable commodity in the academic marketplace 
(Wofsy 1986, p, 481), These criteria are also increasingly em- 
phasized at other four-year institutions (Bowen and Schuster 
1986; Boyer 1987; Cole 1982), With the exception of many 
community colleges, service activities are the least valued in 
the academic reward structure (Crosson 1986, p, 119). Concern 
exists that the undervalued worth of instruction and service ad- 
versely affects academic institutions: 

Although different institutions place different emphases on 
research, teaching, and sen icc in their personnel decisions, 
it is clear that the reward .structure can act as an incentive^ 
or as a disincentive-for quality instruction. While research 
can and should be mutually supportive and complementary, 
many of our colleges and universities overemphasize re- 
search and minimize quality teaching m personnel decisions, 
and this tradition has potentially damaging effects on student 
learning and development (Study Group 1984, p, 59). 

Several commentators have argued that substantial changes in 
this reward structure are required to enhance the effective- >s 
of industr>^-university liaisons (Baaklini, Worthley, and Apfel 
1979; Hanibrick and Swanson 1979; Johnson and Tornatzky 
1981; Lynton and Elman 1987; Smith 1986), This argument as- 
sumes that liaisons between business and higher education have 
a common purpose, which is not supportable. To the extent 
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Collci^cs ami univa situw asknii^ the ir f acidly for greater in- 
volvemcni in economic development activities, whatever tliev 
may be, should be wdhnt^ to have other activities d..^)!aced 
and ideally should be wiUuii^ to tell faculty what areas can 
be dropped (Crosson 1986, p. 119). 

Communication. Wcil-cstablished communication links with 
mdustrv', state and federal governments, and regional economic 
development agencies enable mduslry-umversity arrangements 
to function more effectively (Baaklini, Wortliley, and Apfel 
1979; Day 1985; Peters and Fusfeld 1983). These networks 
better enable colleges and corporations to match personnel on 
specific projects and to enhance the likelihood of successful 
transfer of technology (Chmura 1987). 

Complementary internal networks also are useful. A highly 
visible administrative office icsponsible fur technology transfer 
and patent development, for example^ might mcrease faculty 
members' identification of potential applications of their re- 
search efforts. 

Industry 

Beyond the requirenient' 'A leadciship, capacity and resources, 
and communication networks that the> share with academic 
institutions, corporations with an ability to incorporate new 
knowledge rapidly are more likely to benefit from collaborative 
arrangements with colleges and univeisities (Feller 19S8, p. 
14). Companies with decentralized, seientist-oriented structures 
also might find collaboration easier and more effective. 

Characteristics of the relation ship 

In addition to the special contributions ot each partner,> certain 
characteristics of a collaborative agreement seem related to suc- 
cessful operation. Some evidence suggests that collaboiation 
throughout the operation of an agreement is related to its suc- 
cess, including mutual determination of research topics, educa- 
tional agendas, and so on (Day 1985, pp. 21-22). 

Agreements based on an accurate assessment of capabilities 
also seem more 1 \ely to opeiate effectively. As an example, 
compiehensive c alleges and universities have been more suc- 
cessful in relationships focused on regional economic develop- 
ment than have lesearch universities. The latter are better suited 
to relationships ccnieied on improving the slate of the art in re- 
search (Feller 19S8: Public Policy Cemer 1986). 



Less certain arc ciaiiiis about the conipatibilitv of the rela- 
tionship with the existing goals, needs, and capabihties of each 
partner. Some authors claim that such compatibility is essential 
to effective industry -university liaisons (e.g., Johnson and Tor- 
natzky 1981, pp. 51-53). The effectiveness of a research rela- 
tionship, for example, may depend on the ''consistency [of the 
relationship) with a firm's internal capabilities to assimilate 
new knowledge, and with individual faculty/university stan- 
dards for promotion and tenure and pursuit of academic status" 
(Feller 1988, p. 14). Similarly, nulustry-univcrsity partnerships 
easily incorporated into university doctoral degree program re- 
quirements are more likely to operate successfully (Branscomb 
1984, p. 45). 

At the same time, many relationships do not mesh easily 
with the goals, needs, or capabilities of either partner. The 
need on either or both sides may be sufficient to search for 
some sort of accommodation, but the overlap of interests and 
needs may be small. This conflict is recognized by the substan- 
tial literature calling for adaptability and change b\' universities 
to accommodate relations with indu.str\' (e.g.. Bach and Thorn- 
ton 1983; Hutt 1983; Johnson and Tornatzkv 1981: Lynton and 
Elman 1987; National Science Board 1986; National Science 
Foundation 1982b; Public Policy Center 1986; Schuh 1986: 
Stauffcr 1979). In these types oi relationships, retention of ex- 
isting mores and operating procedures m:iy be more difficuh. 
For example, some pc^rtnerships have conflicted with universi- 
ties' doctoral program recjuirements by requiring substantial de- 
lays .n the submission of dissertations (Richter 1984). 

The e differences in perspecti\e are reflected in differing 
opinions about the importance of management techniques in 
successfully forming and operating indus<'A*-iiniver.sity part- 
nerships. 

The Importance of Management: Two Viev\s 

In establishing and operating industi\ -university relationships, 
the dominant perspecti\e in the literature is that differences be- 
tween academe and industr\' can be rcsoKed thiough careful 
contractual and management mechanisms. Contractual agree- 
ments can be used to resoKe disputes about patents, address 
conflicts over propiietar\ rights, and ensure the university's 
autonomy (Broad 1982). In efteci. the contract becomes the 
mechanism for ensuring the overlap of corporate and c;cademic 
interests (Blumenthal et al. 1^)80: B(^k 19S2; Broad 1^)<S2. Fow- 
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Icr 1082-83, 19S4; Hutt I9X'^.: Matthc\\s and Norgaard 1984: 
Powers ct al. 1988: Reams 1986: Tatcl and Giiihnc 1983: Var- 
rin and Kukreh 1985). 

A few coninicnlators disagree, ciaimmg that the basic dis- 
Mniilariiies between academe and industry in mission and 
culti're make the resolution of crucial differences through con- 
tractual devices unlikely (Caldcrt 1983; Knorr-Cetina 1981). 
One national association has recognized the cultural, not con- 
tractual, basis underlying successful liaisons: 

Pct'hiips (he soundest safcguani [of the integrity of the uni- 
\ersityj is the integrity of the , c'entists buttressed by codes 
of ethics and stcindards of behuMor advocated by faculties 
and institutions (National Acadeny of Sciences 1983, p. 12). 

Another observer argues that contractual p;ovrsions alone do 
not guarantee consistency of industr\-uni\ersity re:,earch rela- 
tionships with academic instructional goals. For example, a 
contract that guarantees freedom to publish and provides for 
tacuit> release time to pursue entiepreneuria! activities may be 
consistent with academic freedori but not with instructional 
goals (Fairv\eather n.d.). 

When the broad arra\ of factors affecting implementation 
and operation of industry -uni\ersit\ liainms is considered, in- 
cluding the importance of organizational structure, leadership, 
capacity and resources, quality of faculty, history, and culture, 
arguments that giant o\crriding importance to legal issues are 
unc(M>\incing. By minimizing or ignoring the importance of ad- 
ditional factors, the 'Miianagement school ot thought'' does a 
disscrMCc to academic and industrial leaders pondering future 
illianccs by o\ crsimplify mg the recjuircments for successful li- 
aisons. Enlightened contiactual pro\isions are necessary but not 
^utticicnr conditions tor indi!sti\-iini\ersity liaisc^ns to achieve 
inticipated resiilts. 
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COMPATIBILITY WITH ACADEMIC FUNCTIONS 



The debate ahoui indiistr\-iini\ersit\ liaisons refleets contrast- 
ing views of the nature of aeadenuc institutions, tlieu role in 
society, and iheir abilit\ to enhance the competitiveness of the 
American econom\ . These fundamental disagreements are 
obfuscated by the focus of the debate, which has been on nar- 
row contractual issues like protection of propeny rights. Never- 
theless, as colleges and universities evoivu a central question 
remains: What t\pe of academic institutions will emerge On 
one hand, certain liaisons vvith industr\ might make colleges 
and universities more responsiv j to external needs, which can 
benefit society. On the other hand, some partnerships with in- 
diiSiry, perhaps even the same ones, ma\ decmphasize instruc- 
tion and decrease program quality, which may result m a net 
cost to society. 

Judgment about the costs and benefits of nulustr\-un versitv 
alliances necessarily depends on how one views academe. Per- 
haps some boundaries, however, can be placed on estimating 
costs and benefits. Irrespective of philosophical orientation, 
continued pursuit of the same t\pc of mission— research and 
scholarship— b> more and more academic institutions regard- 
less of capacity or historical mission is not desirable. Evidence 
indicates that as more and more universitit^ attempt to advance 
aloni^ the same prestige ladder, the functions that they empha- 
size grow smaller and more homogeneous. High prestige is as- 
socia^ted with research and schoKirK publication; undergraduate 
instruction and public service are on the losing side (Bowen 
and Schuster 1986; Study Group 1^84). In this sense, the re- 
sponsiveness of academe as a whole needs to improve. 

On the other side, alliances that detract trom instruction as a 
primary academic mission are not helpful: 

If wulcfi^raduuic insinulion is a major i^oal u'\cn it not ihc 
pfofuin one), a unnersin slioulti piosne liais(frs wiili ludus- 
ify only if it is assured lhat insiniu.ion wdl in some \^a\ hen- 
eiit (Of at least not he luomedi iFairwcather n.d.J. 



Continued 
pursuit of the 
same type of 
mission — 
research and 
scholarship— 
by more and 
more 
academic 
institutions 
regardless of 
capacity or 
historical 
mission is not 
desirable. 



Ai the verv least, the benetits to industry and to academic re- 
search capacitN nuist be weighed against the costs to a varietv 
of other academic missions, especially instruction. 

Finally, the line should be drawn at university-developed for- 
profit ventures, especially those funded from current operating 
budgets and incorporated into the existing academic structure. 
Ahhough the list of such ventures is expanding, little attention 
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has been paid to the conipatibiht\' of *^'orporatc behavior'" 
with acadenuc values. Even the most liberal definition of *\'ica- 
deniic institution'" precludes making profitability the principal 
ohjecli\e. Indeed, piofit moti\ation is inconsistent with the 
nonprofit :ax status of most postsecondarj- institutions. 

The Evidence 

E\idence about the conipatihilit\ of induslr\-uni\ersit\ liaisons 
with academic functions is slightK more substantial than data 
on the effectiveness of such relationships,^ although n is still 
largely anecdotal and speculative. In describing the impact on 
colleges and universities, most commentators fail to distinguish 
between the different tvpes of liaisons between business and 
higher education, which include philanthropic relationships, re- 
search and technology transfer agreements, and alliances based 
on education, training, and professional development. The im- 
plicit assumption of homogeneity is not supportable and masks 
the variet\' of impacts resulting from industrv -university rela- 
tionships. 

In addition to type of lia...on, for academic institutions the 
real or potential impact of relations with industry varieo by in- 
stitutioral focus. For this section, relevant foci are t^e aca- 
demic missions, including research, instiuction, and service, 
and the evolution of the institution. 

The Missions: Research and Scholarship 

Two generic types of industr>'-university liaisons can affect aca- 
demic research and scholarship: philanfhropic -e* tionships and 
research and technology tran^^fer agreements. . lanthropic rela- 
tionships, including corporate donations of unrestricted funds 
and of facilities, can enhance the strength of academic re- 
search. Unrestricted funds are most desirable, as reflected in 
the large-scale efforts bv academic institutions to pursue corpo- 
rate gifts (Harris 19SS). 

More controversial is the conipatibilit) of various research 
and technology transfer a^lationships. particularlv laree-scale 
agreements, with academic reseairh and scholarship. Commen- 
talo.rs strongly disagree about tb. costs and benefiis of such re- 
lationships for academic research. 

Potential benefits 

The potential benel^its lor atadeniiL lesearch and scholarship re- 
sulting from liaisois with indusirv CiMicern resources, facilities, 
and strengthening existing programs. 



Resources* In some disciplines, such as biotechnology ,^ aca- 
demic institutions could not have initiated research without sub- 
stantial support from industr> (Brooks U^s4: Kenney 1986). 
Industrial funds for academic research aNo have enabled col- 
leges and universities to continue icsearch programs that other- 
wise might be closed: 

Br( while mduslnal tundvii^ does not have the potential to 
replace federal fun.ang as the major source of financing uni- 
versity research, // does lum the poteniial to replace much 
of what iinnersities have lost taud siand to lose) because of 
decrease:^ in the lex el oj federal funding (Fowler U^82-S3, 
p. 516). 

This effect is probably limited to specific disciplines because 
the total ration of federal funding for academic research to 
funding from industr>' is approxim.ately (National Science 
Board 1987). 

From the faculty's perspective, industrial fundmg may pro- 
vide additional benefits. The process of applying to obtain re- 
search funds from industry can be less complicated than that of 
federal sponsors. Less red tape is involved in most industrially 
funded projects than in federally funded research (Richter 
1984, p. 6). 

Long-term funding from industr> can also benefit faculty by 
freeing them from spending time pursuing additional research 
funds (Mai 1984, p. 3). If such funding is relatively unre- 
stricted,^ facultN are likely to value the support whether or not 
the amount is substantial (Richler 1984. p. 26). 

Facilities. Real expenditures i n academic tacilities have de- 
clined in the past decade f Business-Higher Education Forum 
1984, p. 2). During this time, federal research and develop- 
inent funding for academe has not increased appreciabK (Na- 
tional Science Foundation 1984a, p. 6, I985d, p. 5). The result 
has been a substantial deterioration of academic science and 
enguKcring facilities (Mai 1984: National Research Council 
1985b: Fetters and Fusfeld 1983). 

By providing faculty with access to modern equipment and 
facilities, some industry-unnersity partnerships enhance the 
productivity of faeult\ and save the univeisity a substantial in- 
vestment in nionry (Larsen and Wigand i^>87, p. 589). At the 
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same time, mdustrial scientists may benefit by gamiiiu access 
to some equipment not available m their work setting. 

Strengthening existing programs. Critics argue that industry- 
university research agreements can distort the direction of aca- 
demic research. Although this conflict is serious (see the fol- 
iowmg discussion), the criticism is overly simplistic. In some 
agreements, industry funds faculty to continue existing research 
projects. In this context, industrial funding can strengthen exist- 
ing research programs. The key is the match between the re- 
search needs of industiy, existing faculty activities, and the 
freedom facultv have to continue or drop particular lines of 
inquir\\ 

Pot em ia I costs 

The potential costs fo academic research and scholarship con- 
cern SIX issues: academic freedom, focus of research, secrecy, 
f.iculty piOductivity, intellectual property rights, and the split 
between the haves and the have nots. 

Academic freedom. Many commentators argue that academic 
freedom, or the freedom of faculty to choose research topics 
and methods of investigation, is potentially threatened by 
industry university research partnerships (Ashford 1983; Cal- 
dert 1%3; National Academy of Sciences 1983: Tatel and 
Guthrie 1983), Of particular concern is the selection of research 
topics to fit the sponsor's goals rather than the faculty mem- 
ber's interests (Buchbmder and N'ewson 1985, p. 51; VVofsv 
1986. p. 485). 

To examine the potential impact on academic freedom, con- 
sider the categories of choice in any research project. Thev 
inehide the category of research (a continuum of basic to ap- 
^ ' the specific piojcct, the mcihodc)logy, the methoti of 
-Valuation, and the approacli to dissemination. Factors influenc- 
ing these choices inchide j)eisonal intcieM, availability of fund- 
ing, desire for future funding, and the acceptability of the 
research to the academic conimunitv (Ashford 1983, pp. 20- 
Industrial sponsors can use the availabihty of current and 
future research funds to influence academic research in any cat- 
cgorv of choice. Bcvoiui the obvious influence of providing 
funds for research on a specific topic, m()re subtle influences 
also take place: 



Take the case of a loxieologist who has reason to believe 
that two chemicals could he sii^mficant human carcinogens, 
but who has the resources to pursue a study of only one. If 
she knows that chemical A is manufactured by a company 
that is about to give a laige lechnology! development grant to 
her university, and tho: chemical B is not, will her choice be 
unaffected by that fact? h it not fair to sa\ that frar of up- 
setting a potential junder may provide an incentive la imesii- 
gate B rather than A? (Ashtord 1983, p. 22). 

The freedom of faculty to choose research topics may be partic- 
ularly threatened m departments where a single corporation pro- 
vides the majority of research funds (Kenney 19<S6). 

The evidence, although limited, lends credence to these con- 
cerns. Selection of a research topic is clearly influenced by in- 
dustrial funding m biotechnology (Blunienthal et al. 1986, pp. 
1364-65) and in other disciplines (Fowler 1984, p. 37). A 
study of industr>'-university liaisons in nvcroelcctronics also 
supports these findings; 

Industrial researchers unilaterally determined the nature of 
the research half of the time, and universitv researchers co- 
operated with industjy researchers in defining research goals 
in other cases. There were no cases reported in which uni- 
versity researchers defined research goals alcne (Larsen and 
Wtgand 1987, p. 589). 

Some commentators disagree with this evidence, claiming 
that any externally funded research .nfluences the choice of -re- 
search 'topic (Knorr-Cetina 1981, p. 82: Richter 1984, p. 29). 
Others argue that increasing research funds ftom industry less- 
ens dependence on federal sources, which increases faculty's 
choice (Roseuzweig and Tuilington 1982). 

Ls industry-supported research distirct in its influence troni 
other SOL .s of external tunding*' Tor academic fieedom, {\v: 
crucial factor is whethei or not the sponsor lequues the re- 
search project to locus on specific approaches, topics, and t>ut- 
comes (Knorr-Cetina 19SI. p. ^H)). Although not true lor all 
relationships, it appears that industr\' is more hkely than other 
sponsors to tund research with a locus on speciMc applications, 
often with a iinie-specilic commerci.il locus. In such cases, in- 
dustrially funded projects are less c(Miipatible with academic 
freedom than those suppoited by othei souiees ol tunding. 
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The focus of research: Basic versus applied. Unlike aca- 
demic freedom, little disagreement exists about the generic fo- 
cus of research funded by industry: Irrespective of discipline, 
the emphasis is on applied, not basic, research (Ashford 1983; 
Blumenthal et al. 1986; Branscomb 1984; Hutt 1983;' Larsen 
and Wigand 1987; Peters and Fusfeld 1983; Richter 1984; Ta- 
tel and Guthrie 1983; Wofsy 1986). The emphasis on applica- 
tion, including commercial applicability, sometimes is specified 
in the research agreement. The Washington University/Mon- 
santo Corporation agreement, for example, stipulates that two- 
thirds of the funds go to applied research and the remainder \r 
basic research (Kenney 1986, pp. 67-68). One commentator 
claims that the reser.rch direction of an entire discipline can be 
affected if it is highly dependent on corporate funding (Kenney 
1986, pp. 112-13). 

In some disciplines, particularly engineering, the line be- 
tween applied and basic is arbitrarily drawn. When such ambi- 
guity exists, the potential incompatibility of industry-funded 
research is less evident; 



Even when industrial contracts are focused on practical 
problems, they sometimes provide occasions for digging 
more deeply into fundamental questions (Richter 1984, p. 5). 

On the whole, the applied focus of industry-university re- 
search liaisons seems incompatible with many academic re- 
search goals, especiallv for basic research that has a long- 
rather than short-term locus. 



Secrecy. A major academic tenet is that scientific progress de- 
pends on open publication of research results and the free flow 
of mformation. The proprietary nature of some industry-funded 
research may conflict with this central belief (Kenney 1986; 
National Academy of Sciences 1983). 

Although piecemeal, the evidence suggests that secrecy is a 
major problem with some industry-university research relation- 
ships. One survey found that academic administrators were 
concerned about the emphasis on secrecy and its impact on fac- 
ulty behavior (Fowler 1984, p. 37). More specific results were 
found in a survey of bioteclmology faculty. Industrially funded 
projects in biotechnology are likely to include restrictions on 
publication, including delays in and prohibition of open release 
of research results. Biotechnology faculty working on industri- 
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ally funded research projects also interact less frequently with 
their colleagues, thereby further restricting the free flow of in- 
formation (Blunienthal et al. 1986, pp. 1364-65). 

Faculty productivity. Some critics argue that faculty involved 
in industrially funded research may decrease their productivity, 
particularly those inteiested in conime»cial gam (see, e.g., 
Wofsy 1986). The only study to address this question directly, 
a survey of biotechnology faculty, contradicts this assertion, 
however. Biotechnology faculty receiving support from industn 
had more publications, filed for more patents, and developed 
more inventions than their colleagues who were not supported 
by industry (Blumenthal et al. 1986, p. 1363). Because faculty 
receiving support from industry also receive more funding from 
all external sources (Richter i984), receipt of industrial sup- 
port IS best viewed as one of several indications of faculty pro- 
ductivity. 

Intellectual property rights, A substantial portion of the liter- 
ature about industry-university relationships emphasizes the 
conflict between the two parties over intellectual property rights 
(patents and copyrights). The contractual bases for resolving 
such differences are, however, increasingly well understood 
(Reams 1986). Although the contractual issues arc complex 
and must address the specific circumstances of the partners, 
such conflicts are resolvable in part because of rheir visibility. 
Less obvious conflicts, such as changes in faculty activities, 
are much more difficult to resolve contractually (Ashford 
1983, p. 18). 

The haves and the have nols. Industrial support for academic 
research is concentrated in a small numbci ot institutions 
('^Business and Universities'" 1982, Orcw 1985: National Sci- 
ence Board 1985). On a national level, this pattern of differen- 
tial support has two prnicipal consequences for academic 
institutions. It assists in maintaining the viability of research 
universities by making them less vulnerable to tluctuations in 
federal funding (Rosenzweig and Turlington ^^82). At the 
same time, it reinforces the second-class status o** other four- 
year institutions (Business-Higher Education Forum 1984: 
Drew 1985). The gulf between these types of institutions is 
worrisome because approximately half of all undergraduates 
and gradrites in engineering are trained ai these le^s presti- 
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gums insmiiiiDiis (National Science Fomulalion 10S4l\ U)85a,^ 
l^)85b). Failure to expose a laiger propoition ot scientists and 
engineers to the latest research technujues and equipment may 
also reiiuce the national capacit\ tor research (Drew 1985). 

The Missions: Instruction :ind Advising 

Unlike research ami scholarship, litlle attention has been paid 
to the impact of industiy-university liaisons on academic in- 
struction (Pairweather n.d.). Two surveys of academic adminis- 
trators to elicit concerns about the compatibility of industrial 
relationships ^vith academic functions faileti to elicit a single 
response related to instruction (Fowler 1984; Peters and Fus- 
ield 1083). 

To ameliorate this lack of attention to instruction, this sec- 
tion examines the potential benefits and costs of industry- 
university philanthropic, education and training, and research 
relationships for academic instruction. 

Potential benefits 

The potential bcnetits toi acaduiiic instiuction icsulting from 
liaisons with industry concern iccruiting and retaining students 
and faculty and the instructional en\'iionment 

Recruiting and retnining students. Corporate contributions oi 
scholarships can increase stutients' access, particularly for those 
who otherwise could not aitorti a college education. Scholar- 
ships can also increase access foi specific gioups, inchulini> 
minorities. 

Industry-univeisity reseaich relationships also piovide incen- 
ti\'es for students to enroll ard lemain in college programs. Re- 
search liaisons that provide students with access to industrial 
laboratoiies can assist univeisitics in attracting students. In- 
dustrially funded research that includes student stipends can 
encourage retention. The opportunity to gam vocational ex- 
perience while pursuing a dcgiec and the increased likelihood 
of job placement are also attraetis'e to potential students (Rich- 
tci 1984, p. 22). This factor is especially important for gradu- 
ate programs in science and engineering, where the financial 
incentive for bachelor^ recipients to enter industry rather than 
to continue studies has resulted in a shortage of American-born 
doctoral students (Babco 1987; Barthcl and Early 1985; Na- 
tional Science Board 1985; National Science F-oumiation 1982a; 
Stern and Chandler 1987). 




Recruiting and retaining; faculty. Thicuigliout the col- 
leges and universities offering progianis in Iiigli-denia:ui techni- 
cal fields have f,iced shortages of faculty (Baithel and l:arly 
1985; Doigan 1984a. 1984h: National Science Foundauon 
1982a). The shortage has been especially acute in engineering 
and computer science (Doigan 1984b; Doigan and Gilkeson 
1986), although recent trends show ImpiovcniiMit (Doigan 
and Gilkeson V)86). 

Industr\'-university haisons niav assist univcrsiucN in resolv- 
ing shortages o^' faculty in sevcial \va>s. By endowing chairs, 
corporations may enhance the ahiliiy of colleges and universi- 
ties to attract outstanding senior lacully. By ciMitrilnitmg funds 
to supplement salaries, siNcral corporations may have helped 
universities retain their junioi faculty (Business-Higher Educa- 
tion Forum 1984: Peters and Fusfeld 1983). 

Education and training relationships that encourage industrial 
employees to teach are helpful to many institutions (Business- 
Higher Education Forum 1^)84: Fing 1981). Many community 
colleges and proprietary institutions <lepcnd hea\il\ on part- 
time faculty from local industry (Boyle 1983). 

Research agreements may also a^sIst academic institutions m 
attracting and ictaimng iaculty. Relationships that provide ac- 
cess to industrial lahoiatories. increased opportunities for con- 
sulting, and the ake assist colleges and universities m recruiting 
faculty (Doigan and (iilkcson i986; Fair\\eather n.d.). 

The instructional en>ironnient. C oipoiate gitts of ecpiipment 
and donations for capital e\;)enditures can eniiance academic 
facilities and the instruction il en\ironment. I'se of pait-time 
faculty from industry can reduce student laculty ratios and class 
^izes, which enh inccs instructional quality. And industrial em- 
ployees can enh<ince the quality ol technical progiams. particu- 
laily in connnunity colleges. b\ helping to keep the curriculum 
current (Bo\le 1983). 

Potential costs 

liHlus:ry-uriivCisity jclaUonsinps can also ad\ersely atfeit aca- 
demic instruction. The relevant issues include lack of cmph::*^!^ 
on undergraduate education, doctoral piograin pocesses, iac- 
ulty activities, and faculty-student interaction. 

Lack of emphasis on undergraduate education. Although 
industry-university lelationships co\ei an aiiay ol activities, the 
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majority of imkistrial fuiuling for acaJcnic has focuscil on re- 
search and graJiia-e cJucalion (Ping 1981): 

Indus! fy has ^ncti increased atienium lo science and eni^i- 
neenng research and lo graduate ediicaiion, but privaie sec- 
tor support of undergraduate education has not increased 
simihuiy (National Science I3oard 1986. pp. 1-2). 

In this context. inJustrxninivcrsiiy relations reniforce trends 
to\%ard graduate and away from undergraduate instruction, 
which may exacerbate the percei\'ed decline ni undergraduate 
programs that has received considerable national attent/^n 
iBowen and Schuster 1986: Bi)yer 1987; Cole 1982; Study 
Group 1984). 

Doctonil projjrnm processes. Vox industr\-universily research 
relationships, one key to compatibility with academic functions 
IS eongrucncc with doctoral program processes (Branscomb 
1984. p. 45). The evidence, although limited, suggests that this 
**fit" has not been easily accomplished. Proprielar\' rights and 
secrecy can adversely affect doctoral education by preventing 
students from using data for disseiiations and by imposing de- 
lays on submission of dissertations (Richter 1984. pp. 3-4). In 
one case, for example, <i dissertation was delayeO^ for one year 
in accordance with the research agreement (Richter 1984, p. 3). 
The emphasis on protecting research results can also adversely 
alfect the quality of graduate instruction by preventing timely' 
incorporation of results into the curiiculuni. 

Research agreeiiKnts focused on short-term product develop- 
ment may also conflict with doctoial program processes. To 
meet deadlines, iiumy of these agreements use hill-linie techni- 
cians lather than g .luate students, which reduces potential in- 
structional and training benefits for students (Taiiwcather n.d.). 

Fnciilty nctivities. Over the past two decades, engineering ami 
science faculty have de\oled ilioie time to research and less to 
instruction (Maxiield 1982; National Science Tuundation 1981, 
1982a, 1985c). E\'idence suggests mat this trend has adversely 
affected the quality of instruction {Bowen and Schuster 1986; 
Hoyei 1987: Study Group 1984). The National Science Board 
(1986), for example, reports that laculty in high-ilemand tech- 
nic! fields do not spend enough time keeping the curriculum 
current or advising st>u]cnts. 



Reinforcing this tieiuL to uunpctc with iiuiiistty for l.ilciit, 
universities are offering facuhy in high-demand areas gicater 
release time and lower teaching K^uis (Doigan 1084bv p. 6j. 
The emphasis of these inccnti\LS is on research, not insiruclion 
(National Science FoiinJation and I'.S. Department of Educa- 
tion 1980, p. 10). 

As mentioned pre\iously, indusir\-uni\ crsit\ relationships 
focus heavily on research (National Science Board 1%6; Ping 
1981). As one example, the iioechst-Massachusetts General 
Hospital (Har\Mrd Uni\er>it\) agreement specifies that partici- 
pating facult> must de\ote most of their time to research (Ken- 
ney 19S6, p. 63). By reinlo.'-ing taciilty research behavior, 
these relationships may exacerbate existini: instructional prob- 
lems. EspecialK vulnerable aic the high-demand science and 
engineering iields where class si/es, student faculty ratios, and 
facuhy workl 'ds are already too hijih (Doigan l^)K4b; Doigan 
and Gilkeson l^^Sfr. National Science loundalion and I'.S. De- 
partment of Hdiication i^JSO, pp. 35-3(0. 

Except for data on national ticiuis, little e\'idence exists to 
support or contradict suppositions about the eonipatibility ol 
industry-university lescaich rel..u*»nsliips with instructional 
quality. A sur\ey oi bioteehnolog) lacultv showed that lacull> 
receiving rescaich lunds iiom industr\ did not leach less ^lan 
their colleagues (Blumenlhal et al l^JS(i. p. 13(i3). That slud\. 
however, did not lake into .iccount t\pe ol researcii relation- 
ship, includ'ng length ol rel ''lonship, ioeus on basic or .ipplud 
fcscaich. and so ou. in contiast lo thai survc\. a case stud\ 
ol engineering and computer sc;ei;ce piogranis lound a nega- 
tive eltect. 



By 

reinforcing 

faculty 

research 

behavior^ 

these 

relationships 
may 

exacerbate 
existing 
instructional 
problems. 



The nini^c hciwccn ihc '^bcsi" and "'^\{)fsi " uidusirud- 
fufulini^ situauons. fnnu ihc slandpoml of ///i/wn/n Uiiull\ 
iomnuiU'd u> (UiUlcmu xalucs^ uppcars lo he nuuh wide 
ihati ilw nin^c hciwcrn ilw '7h's/" and die "u(./'s/" 
i^oxcnimcni-fundmi* siiiuinons (Richter 1*^S4, p. 7). 

This conlheting. piecemeal information is luiihei esidcnce 
of the lack of Cvaluaii\e daia aboui the impact ol indus!r\- 
nniversity agreemenis on laculiN .leiiMties aeioss a ' inety ot 
discipline 

racult>-stu(ieni interaction, R-Jjied lo thi potential lor de- 
creased lime spent on instriic^"^'^ ^Hii <,iMsint» ,i\.iru!\ ol 
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laculty-stiklcnt lelationships might be advciscly aftcctcd by 
certain intiustr\"-uni\crsit\' aiiangcnicnis. Biotechnology again 
has received special attention: 

AhiLscs of faculty -stiulcm rchmonships have drawn aiicntion 
ai several universities neglect of pre- and postdoctoral 
trainees by * 'two-hat" advisers busy with commercial in- 
volvements. increasing pressure for secrecy that inhibits 
communication and regaids colleagues as competitors, fear 
that thesis and research ideas will be transferred to the com- 
mercial .ctor and exploited (Wofsy 1986, p. 485). 

The Missions: Service 

The aca icmic service function falls into the broad category of 
responsiv'cnc.s to societal and institutional needs. Public seivicc 
focuses Ml actiN'ities carried out toi the benctit of society: insti- 
tutional ser\'iLe focuses ov tssisting the academic institution in 
carryinr. out necessaiy functions. Academic institutions, espe- 
cially public land-grant universities, have been criticized for 
lack of responsiN'cness to public service (Schuh 1986). E\'en 
pii\ate leseaich universities can be said to ha\e a responsibility 
to ser\'e the public at laige through rese.hch (Bok 1982). In this 
light, thi prinia:y bentiit of mdustPy-uniNersity serx^ce-oriented 
rclationsiups is the uni\ersit>\ enhanced iesponsi\eness to so- 
cietal needs' 
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Liaisons that require the univcfsiiy to consider its broader 
Kial folc must siuely enhance the public seine e function 
common to many universities. Such an impact would be 
wchomed by academics and legislators concerned thai the 
activities, of faculty in land-grant instiiuiions have become 
viriuall) indistinguishable fiom tl'cir colleagues in prnatc in- 
stitutions (Tairweather n.d.j. 

The principal cost ot these alliances is distortion and perhaps 
loss ot traditional academic values. By expanding the role of 
acade.iHC ser\'ice in the faculty workload, the time faculty 
spend on instruction and on lesearch and scholarship will piob- 
abl\ line (Bowen and Schuster 1986). 

In Mils context, compatibility (or the lack ot it) has two im- 
plications. Lack of compatibility may point to the need for sub- 
stantial d nge to fulfill the service function more effectively. 
It ma\ ai , ^ point to a threshold bevond which academic institu- 
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tions are no longer recognizable as distinct entities. These con- 
eepts arc explored more fully for the three foci ot industry- 
university service-oriented relationships: continuing education, 
technology transfer, and additional economic development. 

Continuing education 

Business-higher education liaisons formed to foster continuing 
education, especially when based on degree programs and for- 
mal courses, are clearly compatible with the academic mission 
of ser\'ice. Indeed, some argue that continuing education is the 
primary academic mechanism for responding to societal needs 
(e.g.. Cross 1981). Continuing education programs that focus 
on training and vocational preparation are compatible with 
many types of academic institutions. Job training and retraining 
appear most compatible with the mission of the community 
college; doctorate-g.anting uni\ersities seem better suited to 
upgrade the training of prole>sionals in high-Jemand techni- 
cal fields. 

Although compatible with academic ser^'ice, continuing edu- 
cation IS less compatible with the academic reward structure 
(Stark, Lowther, and Hagerty 1986). Although the use of non- 
traditional faculty in continuing education programs long has 
been accepted practice (Houle 1980), to update professionals in 
such specialized fields as superconductivity requires the in- 
volvement of full-time faculty from major research universities 
(Public Policy Center 1986). For these faculty, service hd> the 
least value in the reward structure (Crosson 1986). 

lechnology transfer 

The compatibility of industr\'-university technology transfer 
agreements with academic functions varies by me^Hunism. 
Mechanisms consistent with traditional academic practices are 
the most compatible: conferences, publications, extension pro- 
grams, and personnel exchange programs (Feller 1988). Some 
newer approaches, such as research and development limited 
partneiships and some forms ot organized icsearch units, are 
designed to enhance lesponsiveness in a m<uiner consistent with 
academic values (Baitlett and Siena 1983-8^). 

Unfortunately, the evidence suggests that traditional technol- 
ogy transfer vehicles are ineftcctive (Johnson and Tornatzi;y 
1981). And ahhough concepluaily appealing, research and de- 
velopment limited partnerships ^ ave yet to be shown effective, 
much less cost-effective. 
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For these reasons, approaches ha\e been developed to en- 
eourige direct uni\ersit> invoKenieiic in tedino!og\' transfer, 
including arrangements that toeus on product dewlopnient, cre- 
ation of spinoff companies, and uni\ersitv-f«irme{i for-orofit 
ventures (Balduin and Green 1984-85; Larscn and Wi'gand 
1%7; Pubhc Pohcy Center 1986). As academic institutions be- 
come more directly involved in technolog\ trvinsfer,^ the com- 
patibility with some academic values, including academx 
treedom, decreases (Feller 1988, p. 31). This conflict is espe- 
cially likely when technolog\ transfer is the responsibility of 
tenure-trvick instructional faculty rather than, for example, ex- 
tension faculty hired for the purpose of technology transfer. Im- 
plications for the faciiit\ workload and the preservation of 
academe as an independent entity are also of concern. Finally, 
the large-scale applicab]lity of these more radical technology 
mechanisms ha\e yet to be pro\ed etfecti\e or cost-effective. 

Economic development 

Lconomic development contained ir industr>-uni\ersit\' rela- 
tionships includes development of human capital, economic rc- 
sej^^h and analysis, state-of-the-art research, enhancing the 
economic capacity of the local area or region, developing new 
companies, and increasing employment (Corpoiation for Penn 
State 1986; Public Policy Center 1986), Three of these activi- 
ties are ^' ^.inCipIe compatible with academic values: the de- 
velopment of human capital, economic research and analysis, 
and advanced research. More prt)blematic arc expectations for 
direct economic benefits, including enhancing regional eco- 
nomic capacity, creating spinoff businesses, and increasing em- 
ployment. As with technology transfer, the larger questions 
concern the type of institutions that result from pursuit of eco- 
nomic development, whether or not this evolution is effective, 
and whetha the benefits outweigh the co^ts. 

Evolution of the Iiistitiilion 

The Lompatibilitv of industiv -univ eisity liaisons with academic 
liinctions IS complex because a single relationsliip e.ui swudtu 
ucimsly bene] it certain academic functions while harming oth- 
eis. The cential question is whether the overall impact, taking 
into account benefits and costs, makes the industry-university 
arrangement worthwhile. In this light, several institutional-level 
Is^ues are of interest: faculty entrepreneuiship, faculty vvork- 



load, the structure of research, disciplinary conflicts, and the 
nature ot academic institutions. 



Faculty entreprenciirship 

As evidenced in the Pajaro Dunes conference, which brought 
together leaders fr m academe and industrv', faculty entrepre- 
neurship has received increasing attention in academe (Broad 
1982). Particular attention has been paid to faculty owning 
shares in spinoff companies and to faculty owning and manag- 
ing start-up companies: less attention has been focused on more 
traditional activities, such as consulting. Attention also has 
been paid to instinitional policy, especialK policies that encour- 
age institutional and faculty participation in equity arrange- 
ments in the pursuit of for-profit ventures (Feller 1988). As 
institutions evolve toward corporate behavior, their instructional 
and service activities may be deemphasized. 

Two perspectives dominate the debate about faculty' entrepre- 
neurship. To make academic institutions more responsive to 
needed economic development, some commentators argue for 
increased administrative support for faculty entrepreneurship, 
recognizing the importance of individual faculty in creating the 
new technologically oriented companies that seem so important 
to the future of the economy (Gilley 1986: Public Policy Cen- 
ter 1986). 

Others argue that faculty pursuit of commercial gam is in- 
compatible with the pursuit of knowledge (Linnell 1982; Na- 
tional Academy of Sciences 1983). From this perspective, 
faculty who spend considerable tunc on external commercial in- 
terests may cease to be ^'taculty" in the traditional sense of the 
term (Fairweather n.d.: Reams 1986). 

Examination of faculty entrepreneurial activities has focused 
on high-demand technical fields. especialK biotechnology, and 
to a lesser degree engineering and computer science. These 
studies show that faculty involved extensively in the operation 
of companies devote less time to their academic functions 
(Kcnney 1986; Richter 1984). Recent restrictions on faculty en- 
irepreneurship at Washington University seem to support these 
research findings; apparently, faculty could not cany out then 
academic duties while managing commerce! operation ,. 

Faculty workload 

Faculty play a wide variety ol roles in academic institutions, 
including researcher, scholar, teacher, adviser, and piovider ol 
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public service. Even for extremely productive faculty, the 
workload has limits: Beyond a certain point, the addition of re- 
sponsibilities requires the elimination of other activities (Bowen 
and Schuster 1986). Industry-university relationships that over- 
lap substantially with existing faculty activities may not affect 
the faculty workload significantly. Many of these relationships, 
however, require substantial changes in faculty behavior. When 
activities like economic development and technology tran.sfer 
are added to the agenda, particularly in a short-term project, 
some traditional activities must be reduced or eliminated. Evi- 
dence suggests that service and instruction are the first to suf- 
fer, with research and scholarship less likely to be affected 
(Bowen and Schuster 1986; Crosson 1986). 

When faculty must simultaneously pursue open and secret 
research agendas, the workload is further increased. In such 
cases, reductions in other activities may result: 

The burden of maintaining a teaching program and two 
separate research programs, where the results of one re- 
search program are to be widely disseminated and the re- 
suit *he other may be required to be kept secret in the 
pursuit of commercial success, is more than even the most 
responsible faculty member can be expected to shoulder 
(Giamatti 1983, p. 6). 




Structure of research 

The location of an industrially funded research project in an ac- 
dcmic institution has implications beyond administrative con- 
venience. Consider an applied research project with two options 
for placement: a peripheral organized research unit supported 
by .oft money and a traditional academic department. Place- 
ment in the ORU might encourage faculty involved in the proj- 
ect to spend more time on research than would be typical for a 
department-based project, which may be consistent with project 
research goals but may decrease faculty involvement in instruc- 
tion, advising, and some service activ'ties. Locating the project 
in a department might increase th. likelihood that participating 
faculty will continue to tCcXn hut may be less effective in ad- 
dressing applied research goals. Each alternative has associated 
costs and benefits; in either case, the location has implications 
beyond the scope of the research project. 

A related issue concerns the operating philosophy of 
industry-university research agreemaits and the consequences 
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for faculty behavior and academic freedom. Some agreements 
are based on bureaucratic structuies with top-down decision 
making, such as projects oesigiied for product development 
that require involvement by corporate sales and marketing 
managers. These arrangements can confhct with the academic 
environment where faculty make decisions about time alloca- 
tion, student involvement, and so on. Research agreements re- 
quiring a top-down decision-makmg structure are probably best 
served by involving faculty through a peripheral ORU. The 
differences in structure and incentives in such an ORU, particu- 
larly one dependent on this type of .esearch agreement, may be 
unrecogni7able as an academic entity. Again, the question 
arises whether faculty unoKed in such an arrangement respond 
to the more comprehensive role ot facukv member or to the 
more narrow role of pioject researcher. 

Disciplinary conflicts 

Corporate funding of academic institutions i*^ concentrated on 
disciplines of importance to the corporation. Most often they 
are technical fields relevant to eompaiiv research and produc- 
tion or disciplines that produce graduates hired by the company 
{Branscomb ^)S4). 

The relatively narrow disciplinaiy focus ot funds trom indus- 
try has implications for academic institutions, ^oncern exists 
about the liberal arts and humanities, vvnich already receive dis- 
proportionately fewer rewards than their more visible science 
and engineering counterparts (Peterson 1983). Faculty salaries 
in liberal arts and humanities, for example, are substantially 
lower than in computer science, engineering, and business 
(Babco 1987). Industry has piovided funds for salarv' supple- 
ments m high-demand fields, which exaceibates salary discrep- 
ancies between disciplines (BiisinLSs-Highci Education Forum 
198., Peters and Fusfeld 1983). The university may also con- 
tribute to this discrepancy by taking funds from one dcpannient 
to give to anothei group interested in foiming an alliance with 
industry. 

Disproportionate rew^rJ^ such as higher salaries, are nec- 
essary to attract faculty m hiizh- demand technieal fields. As the 
disciepancy between disciplines ijrows, the question lemains 
whether the fabiic of an academic institution is threatened: 

These (jiiestiofis arc Uoublcsomc preasclv because they con- 
cern not merely hud^i^elan items but, at a more jumlamcvud 
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levcL the cbaractet of instructional proi^ratn:^^ research di- 
rections, and educational mission { Matthews and Noraaard 
1984, pp. 94-95). 

Sature of the academic institution 
Beyond the specific indiistr\'-uni\ersity relationship lie the 
questions of what happens to the academic institution as a 
whole and whether such changes benefit society. tradition- 
ally defined, academic institutions claim to benefit socieiy 
mostly through indirect means, such as by training future 
professionals, educating the citizenry, and carr\'ing out research 
that may have future applications. For the most part, even the 
diiect economic development roles hive concentrated on tradi- 
t' ^nal academic strengths, such as continuing professional edu- 
cation. Economic benefits also have been defined in traditional 
ways, such as the contribution of employee tax revenues to lo- 
cal communities. 

In contrast, the newer industry-umversit>' relationships en- 
courage direct involvement in economic development through 
providing technical assistance, creating spinoff companies to in- 
crease employment and competitiveness, and paying greater at- 
tention to applicaticn and paxluct development. These liaisons 
<is:>Lime that direct i.Aolvement in economic development can 
be accomplished within existing institutions by modifying re- 
ward structures, values, and goals. The foci, incCiitives, and 
even missions envi.sioned ir these modified institutions are^ 
however, so fundamental that the resulting institutions may not 
be recognizable in current terms. Given financial constraints 
and limits on tacuhv workload, will the modified institutions 
continue to emphasize instruction and basic research'"^ (Aslanian 
and Brickell 1981: Douglas 1984: Haddad 1986). Will institu- 
tions that undergo substantial revisions in mission and reward 
structuies be able to attract the same type of faculty that were 
lespon^ible foi its reputation in the first place? And what kinds 
of decisions will the new institutions make ' 

Should It [tlw unixersityj limit its enfollment to capable stu- 
dents who could as ,st in its teseatJi a fid develypment'^ 
Shfjuld It n'duce its teachnii^ functiouy in fa\or of reseauh 
and tecnut its fa, ilty accordini^ly'^ Should it construe its' 
sendee ohlii^atiofis as met hy selling its scfvues? Should its 
reseat (.h and dexclopment be guided by fnarket considera- 



lions'^ Should it .shift towmd corporate forms of gOM'nuince 
ami management? (Ashinian and Brickell l^)8K p. 18). 

University aiilonoim and its importance to the clfcctivcncss 
of academe are also relevant. As an example, the liaison be- 
tween Whitehead and Massachusetts Institute of Technology 
gave Whitehead a substantial \'oice in decisuMis about hiring 
faculty (Kenncy 1986, p. 51). The potential for conflict of in- 
terest between academic and m)nacademu goals in this research 
relationship is high: 

Clearly, it {the rcseareh telationshp] raises the question oj 
whether the new faculty member will be chosen to meet the 
university's institutional and educational needs or v. ill be se- 
lected to meet the research needs of the Whitehead Institute 
(Caldert 1983. pp. 28-29). 

Although some critics nrgue that institutional autonomy 
harms economic development by decreasing academic respon- 
siveness to the marketplace^ autonomy can also assist economic 
development. Economic needs change over time, and practices 
that seem irrelevant one year arc in high demand the next. In- 
stitutional autonomy helps ensuie that the inteliectual capacity 
will be available when needed. For example, two decades ago 
Johns Hopkins University closed its School of Engineering in 
response to a glut of engineers m the marketplace. If other in- 
stitutions had followed sun, the curient shortage of engineers 
and engineering faculty might be much woise. 

Autonomy is also related to credibility. The recent example 
of the University ot RochLster's business prc>gram denying ad- 
mission to a qualified stu^^Mit because he worked for a rival ot 
Eastman Kodak, the major finai.cial contiibutoi to the school, 
raised questions about the iniegnty ot the faculty and their pro- 
grams ('^University of Rochester" 1987). If the unisersity is 
perceived to alter its missions in the pursuit of funding, its lole 
as a relatively disinterested pioducer ot knowledge may be 
threatened (Carley 1988: Weuier 1982). 

These questions and issues ncccssuiily depend on ideology 
and. It is hoped, some type of evidence. In either case, 
industry-university relationslnps, both singly and cumulatively, 
can atfect the institution as a whole. 
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ASSESSING THE IMPACT 



In 1982, the ,ationo Science Foundation (NSF) recommended 
*nat researchers exnmine the impact of industr\'-aniversity liai- 
sons on undergraduate and graduate ciirncuKu faculty activities, 
and academic disciplines (1982b, p. 2). These questions about 
impact and effectiveness remain largely unanswered. Although 
traditional liaisons, such as continuing education, are assessed 
regularly (Houle 1980), few e\aluations of industry-university 
research relationships exist. Since 1982, NSF and other na- 
tional associations increasingly have become advocates, arguing 
for increased links between business and higher education 
rather than evaluation of existing relationships (National Re- 
search Council 1985b; National Science Board 1986; National 
Science Foundation 1982b). For industr>'-university research 
relationships, assessment remains the missing ingredienc 
(BusinesS'Higher Education Forum 1988a, 1988b). 



For industry- 
university 
relationships^ 
assessment 
remains the 
missing 
ingredient. 



Initial Considerations 

The first step in evaluating industry-univeisitv research relation- 
ships is to understand their complexity and lo select a focus for 
assessment. 

Understai '^ing the complexity 

Evaluating industry-university research relationships is made 
difficult by the number of mechanisms used (Branscomb 1984, 
p. 43). These mechanisms range from small-scale technical as- 
sistance projects to large-scale, long-term coll aborative research 
agreements. Evaluative approaches useful for one mechanism 
may not be applicable another, making development of a 
uniform procedure problematic. 

Assessment is also made complex by the range of audiences, 
often including state and federal government officials, indus- 
trial leaders, academic administrators, faculty, ana students. 
These audiences can have different expectations, and they can 
select different criteiia to judge the outcome of a research 
relationship. 

Distinct oiganizational perspectives also complicate evalua- 
tion of industry-university research alliances. For example, an 
academic administrator expects the impact or effectiveness of a 
collaborative agreement to be judged differenlly by individuals 
at distinct hierarchical levels— extrainstitutional, institutional, 
college or school, departnnent or program, organized research 
unit, project, and indivniual faculty and students. 

Finally, evaluation is made complex by the multiple etfcLts 



Entrevretvnir: hip and Higher Education 



ERIC 



O ^ 



77 



resulting from tlK same relationship. A single collaboiative 
agreement may benefit laculty and students in one or more 
ways, while harming them in others. Assessing the cumulative 
effect of an industrv'-uni\ersity agreement is seldom stra ght- 
forward. 

Selecting the focus 

For evaluating industr>'-univeisity alliances, four components 
are relevant: description, impact, effectiveness, and cost- 
effectiveness All evaluations have a descriptive component, 
which includes a list of participants, their activities, and so 
on. Once described, information about the impact of the haison 
on a variety of factors, including compatibility wth academic 
and industrial functions, is important. 

A third question concerns the effectiveness of the collabora- 
tive agreement; Did the agreement reach its goals? If product 
development was a goal, how many products were developed'!' 
If encouraging spinoff companies was an aim, how many weie 
created? Did projects designed to enhance the training of indus- 
trial scientists do so'^ 

Once questions about effectiveness arc answered, one ques- 
tion remains: Was the liaison cost-effective'!' Was the invest- 
ment made by Monsanto Corporation in research agreements 
with Washington University and Harvard University, for exam- 
ple, a cost-effective approach to gain useful results? Cost- 
effectivenesr applies both to the corporate partner an J to the 
academic institution. Particularly problematic is the calculation 
of monetar>' returns in complex research relationships. Unfortu- 
nately, academic institutions, which have shown little inclina- 
tion or ability to calculate costs and benefits, often fail to 
consider cost-effectiveness at all. 

To assess impact, effectiveness, and cost-effectiveness, the 
evaluation should uistingiii:iii betwceri direct and indirect re- 
sults. For example, a partnership migrit benefit a student di- 
lectly bv providing funds for a graduate assistantship. The 
corporate pa'-tner might benefit indirectly from the student's 
making a discovery on his or her own, quite apart from the re- 
search agreement. The discovery might not have occurred had 
the student left school for financial reasons. 

Another important distinction is between short-term and 
loHi^'term effects. A research agreement might result in sub- 
stantial short-term returns that have no long-lasting benefits for 
either parti.ei. Conveisely, a particular collaborative agreement 



may show Iitt.b boncfii iniiiicdiaiely but over tune demonstrate 
long-term benefits. 

The intent of the assessment is also relevant. If the purpose 
is to improve the operation of a research agreement, a forma- 
tive assessment IS lelcvant. In this approach, the intent is to 
identify problems and make reeommendations for improve- 
ments. In contrast, the intent of a summative assessment is to 
judge whether or not the industry-umvcrssty relationship 
achieved desired results cost-effectively. 

Once these distinctions are understood and appropriate 
choices made, the selection of audiencc(s), appropriate hierar- 
chical levels, and relevant criteria follows. These choices are 
not easy; the alternatives arc extensive. Consider the following 
alternative foci for an evaluation of industry-university rcscareh 
agreements: (1) by discipline across institutions (e.g., the over- 
all impact of industry-university agreement- on biotechnology); 
(2) by institution irrespective of discipline, i.e., the cumulative 
effect of relations with industry on an academic institution; (3) 
by discipline within the institution (e.g., computer science at 
the Pennsylvania State University); (4) comparative assessment 
between disciplines within an institution (e.g., direct and indi- 
rect effects of an industry-university arrangement on different 
departments); (5) by location in an institution (e.g., organized 
research unit versus dcpartmcnt-like structure); (6) across all in- 
sMtutions and disciplines, i.e., national summative assessment 
for academic institutioi»s; (7) by type of agreement; (8) by cor- 
porate partner; (9) by specific field within the corporate part- 
ner; (10) by field across ail participating corporate partners; 
(11) across mdustry, i.e., national summative assessment for 
industrv; (12) by state: (13) by discipline within the state; (14) 
by type of agreement within the state; (15) across states, i.e., 
national summative assessment across states; (16) by region; 
(17) by discipline within the legion; (18) by type of agreement 
within the region; and (19) acioss regions, i.e., national sum- 
mative assessment across regions. 

The choice of audience, hiciarchical level, summative or 
formative format, and so on aliects the selectKMi oi ciiteiia tor 
the evaluation. 



Criteria 

Criteria for evaluating industi'\ -univeisity lesearch liaisons can 
De classified into internal and ext;rnal categc^nes based on their 
iclationship to the academic participant. 
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Internal criteria 

Internal criteria focus on five areas: the research agreement, fac- 
ulty, students, departments and programs, and the institution. 

The research agreement. The relative importance of the goals 
of a research agreement determine criteria. Criteria might in- 
clude development of products; attainment of patents, copy- 
rights, and licenses; and increased professional training of 
participants. To determine cost-effectiveness, the value of these 
outcomes is compared with the :jtal costs of investment. 

Faculty, For faculty, the principal interest is the impact of the 
collaborative agreement on workload and activities. Outcomes 
might include percent of time spent on research, teaching, ad- 
vising, and service both before and during, paiticipation in the 
research agreement; change in total workload; and number of 
activ;,ies added or dropped as a result of participating in the 
research arrangement. Perceptions of the effect on academic 
freedom, including choice of research topic and freedom of 
publication, instruction and advising, and quality of academic 
programs are also relevant. 

Students. To assess the etfect of industry-university research 
liaisons on graduate students, criteria would include the extent 
of students' participation in relevant research projects and the 
ability of students to complete degree programs in a timely 
fashion. For the few undergraduate students involved ir 
industry-university research alliances, relevant outcomes center 
on instructional quality. 

Departments and programs. For academic departments, the 
impact of industry-university alliances on gradt e and under- 
graduate instruction is important. Criteria might include 
changes in faculty time spent on instruction and student-faculty 
interaction and the extent and types of changes in curricula. 
Also relevant are indications of -tudents' having problems 
completing degree programs as a direct or indirect result of 
industry-university research relationships. 

The effect on ability to recruit students and faculty also is 
important to heads of departments and programs. Of special 
importance is whether or not industry-aniversity research agree- 
ments make a department more or less appealing to potential 
faculty and students. 



Finally, indications of changes ni program quality resulting 
directly or indirectly from industry-university collaborative ar- 
rangements are of interest. Indicators might include several 
before-and-after measurements, including reputational assess- 
m^rts by ou.^ide experts (e.g., Jones, Lindzey, and Coggeshall 
198-ia, 1982b, j982c, 1982d; Roose and Anderson 1970) and 
selectivity by students (e.g., Astni and Solomon 1979). More 
comprehensive internal assessments might incorporate several 
measures of change in institutional resources, faculty members 
achievements, quality of students, program efficiency, clients' 
satisfaction, and external leputation (Blackburn and Lingenlel- 
ter 1973; Clark, Hartnelt, and Baird 1W>; Fairweathcr 1988; 
Webster 1986). 



The institution. Th. cunuilativc eflcct ot induslry-univeisiiv 
res'-arch relationships, either singly or in combination, is rele- 
vant to institutional decision makers. Criteria tor assessing ef- 
fectiveness might include changes in expenditures fc»r rescaich 
and development, impros'enicnt in facilities, enhanced ability to 
recruit faculty and students, generation of new progiams, and 
enhanced reputation of the institution and its piograms. 

To judge impact, institutional leaders require data about 
changes in procedures for granting tenure and promoting fac- 
ulty; evidence oi a shift in the faculty's behavior toward or 
away rom basic research, applied research, and instruction; 
and complaints about conflicts with academic freedom and pub- 
lication. An indication oi the ettcctiveness of contractual pro- 
ceduies in resolving potential conflicts on patent rights and 
royalties is also relevant. Finally, determining the amount and 
source of internal funds invested in industry-university research 
agreements is important to assess the nutitutionwide impact of 
the research agreement(s). 



External criteria 

Most external critcru tor evaluating nuMsir\ -university rescaich 
liaisons focus on the social and cconop.iic bcnclits ot the rela- 
tionship. Some academics have aigucil that the diiect economic 
benefits ol the university to society, such as through tax re^'e- 
nues, are substantial. When indirect social benefits, such as 
providing educated citizens for our democracy, are included, 
the contribution of academe to society is immeasurable (Bow en 
1977) Others argue that the traditional concept ol education as 
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a **s(KKil goocr^ IS no longer acictjuaic in a highly competitive 
:nleinational econonn (diniur.u Henton, ami Mehille 19S8). 

Se\eral models have been ilevelopeil to nKasure (he eco- 
nomic and socmH inip.'cl oi academe on society, focusing on 
indiMdiial instilulions (e.g., IamII ami Monloya 1^81), states 
(Calilorma Posisecondary ['ducation Commission Van 
I\ittee 1973): and the nation ((\illie\ and Isaacs 1971). Each 
shows a substantial positi\e influence oi higher education on 
the economy, hut in each case, measurement oi e\en the most 
direct economic benelit is pioI)lemaJic, rcKini: to a iarcc de- 
gree on the anaKsi's assumptions. 

Curicni economic piessures ha\e ieii man\ intciesied parties 
to judge in(kisti\-uni\eisn_\ eseau h liaisons h\ their immediate 
economic impact (Biooks 19S4, p. 20}. One locus is the im- 
pact oi the collaborative aiiaiigement on the woik force, such 
as e\idence ol upgraded tiaining, academic piogranis modified 
in response to changes in iIk ccononn, and production of urad- 
uates in lelevant helds. For some relationships, the number oi 
pioducis de\ eloped is the principal measuie I success. For 
others, creation of spinoff companies and incicased employ- 
ment are standards for success. 'I he Ben lYanklin Partnership in 
Fenns\l\-,inM, for example, specifies three measures ol succcs 
(1) the creation and maintenance of jobs in Pennsylvania, (2 
impuned business producti\ it\ , and |3) diNcrsjIication of the 
state's economy by ciealing, new high-technology companies 
and attiacting industPv liom othei slates (Coiporation for IVnn 
Stale I9K6) 

This emph,isis ,mi shoit-term economic impaci seems inap- 
piopiiate and unuMlistic. Assessnig tiie societal benefits of col- 
leges and universities is difficult because academe uistiiu'ions 
ha\e multiple missions, main with a long-term Tuljs. It is 
niainl\ in the long lun thai c\idenee of die eco.iomic and Micial 
iKiiefits of in\esiing m highei education is clear (Rosen/wem 
and [uilingion 19S2), leiiuiiing ewiluations of mdustry- 
uni\eisji> icseaich iclalionships to incoipoiate a histonc^I 
pel sped i\e. 

( Diisider two eKampics oi lescaich agieements designed to 
enhance legionai emploNniciii. In tlie first, a researcli auree- 
mcni appeals successful heeause i(nii stait-up companies are 
c!e\elope i withm two \eais. 1 i\e \ears later. howe\er, none of 
the start ip con^panies lia\'e sur\ i\'ed and few, if any, nnen- 
lions ha\'e been liescloped. Ihe apparent short-term success of 
this collaboia!i\c agiecnient is illusoi\. 



In the second cxanipic. a ti\c-\cjr research agreement faiK 
(0 establish a single start-up company. The trainmg of aca- 
demic and industrial participants is so (vitstandmg, hov\c\er. 
that 15 \ears later, se\cral partscipanN arc able to estabhsh new 
companies. The apparent fMhirc of this agreement is illusory. 

At issue IS whether shuri-term ' return on in\estment*' is an 
appropriate measure of success for the economic contribution^ 
of industr\'-uni\ersity partnerships. Main slate and tederal lead- 
ers and some businessmen seem to accept return on in\esimcnt 
as the principal criterion for measuring the success of these re- 
lationships. One observer strongl\ disagrees, howe\er* 

hncstmCfU lo dcxclop new business (^pporlumiies in the Siflu- 
tion of s(Kial problems is much niow like nnestmenl in hmg- 
rdnge researeh and de\elopment than it is like vwesunent in 
new manujaeturing (aeiliiies. To sa\ that such invesifnents 
must be required to show a return in the long nin is quite 
different from asking thai its proponents demonslrate a 
highly probable return ptior to the undertaking of the proj- 
ect (Brooks l%4, p. 141. 

Of particular concern is the locus on the university as the 
partner who must alter its bchasior to meet the changing needs 
of the cconomv and to ensure the economic benefits of partner- 
ships with industry. The ability ot the industrial partner to ab- 
sorb and use technological developments is e\en more cruci-d 
to achie\ing economic benclit Irom !ndustr\-uni\ersit\ aiiiarces 
(Chmura, Henton, and MeKille i^)SS, \\ 29: Feller l^.SS). 
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LESSONS FOR ACADEMIC, CORPORATE, 
AND GOVERNMENT LEADERS 



To increase uiuierstamiiiii: ot the \anot\ of iiKiiistr\ -um\crsity 
liaisons and ilieir complexity, ihi^ monograph has described the 
emergence and expansion of allianceN between biismesb and 
hiaher education m the past decade, pre rented the ideological 
agendas and nioti\ating factors behind this emergence, elabo- 
rated the \ariety of mechanisms and purposes of these liaisons, 
described the conipatibilitv of relationships with industr\ for 
academic functions, and identified alternatne appioaches to as- 
sessment, including rele\ant criteria for measuring impact, ef- 
fectiveness, and cost-effectiveness. This seciion examines 
implications of the literature re^lew to assist academic, corpo- 
rate, and goxernnient leaders m understanding existing industr>- 
university arrangements .ind m preparing for future ones. 

Generic Lessons 

Man> lessons transcend role and constituenc\ . anpKing equalK 
to leaders from go\ ernment, industr>, and academe. The five 
most important of these lessons are described m the following 
paragraphs. 

Mature of science and innovation 

Investment in science and in industry -universit>- relationships 
designed to enhance it is better \iewed as a matter of faith tem- 
pered by past evidence of success rather than as a rational cost- 
benefit economic decision. An\ scientific or creative endea\or 
is to some extent a mattL-r of chance: results are seldon: guarim- 
teed. SomcnnKs an ind«jstr>-uni\ersit\ research relationship 
may achieve de,>ired results: sometimes ii ma> not. Sometimes 
the' results will justify the cost: sometimes the\ will not. Some- 
times an inno\ati\e idea can be turned into a useful product: 
sonKtimes it cannot. 

Tfw phnn fact is that no one knows how to stimulate imuna- 
tion or nhethcK indeaL it is an\ mote Itkcly to be legislated 
tnto being titan is any otl jrcreatne act. Sor is tt clear what 
intenentions. if an\\ will enhance the growth of produclne 
relations between panics still scan hing fof specific expres- 
sions of interests that the\ hold general l\ in common (Rosen- 
zweig and Turlington 1982, p. ,^6). 

The nature of the scientific enterprise argues against having 
unnecessarily high expectations for economic benefits from an> 
industry -university alliance. It also argues strongly against 
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UMiig a \uuo\\ iimc tKinicwoik tor ludging success or tailurc. 
(HcrrclKincc on .ipplkMtivni <tlso nia\ nunc countcrproJuctiN e: 
More than halt of the recent uisco\uies m biomedical science 
rcMihed trom basic research ne\er intenJed tor apphcation 
K omroe and Dnpps 1^)*'6). 

These lessons ha\e niea iinu tor the structure, tocus, and 
goals of indiistr\-iini\ersii> liaiSvMis. ANne all, the\ armie lor 
ds.\el(^pini: reasonable expectaiKnis b.^scd on an understandnm 
o\ how seiencc and innoxat on occui. 

Gcnvralizability: A mistaken concept 

In describmiz the pii^poited s iccess ot :hur etti-us, some ad\o- 
ca:cs present giiidelines tor estabhshuiiz siu\esstul indiisrr\- 
iini\ersit\ relationships. To generate interest and enthusiasm. 
:hese presenlaiions inwiiiabK nic(\irage others to follow sui^ 
^et the e\ider.ce indicates that most, it wox all, ot the hmhl> 
\ iMble hii:h-teclinoiog> research agrcemcprs, such as (hose at 
Stanford I ni\ersit\. Washrngtoi. l'ni\'ersit\ , and Massachusetts 
Institute ot Technology, are m their ei-rrent locations for a 
reason. Not man\ others ean do d (National Science Founda- 
tion l%:b, p. 25). .As discussed later, de\ eloping successful 
industr>-uni\ersit\ arrangements a tunction of capacitv and 
talent as much as will .tnd desire. For example, the popuhirity 
ot b:Otechnolog\ has ied s^xeral states and universities (o call 
tor creation ot iMotechnolog) rcseaich centers to further eco- 
nomic de\elopment. The arguments are based on perceixed 
beneti: rathei than on assessment ot rrquired resources. With- 
.>ut sutticieni taLult_\, students, tinanchd res(nircLS, and indust- 
rial interest, howcxer, the etttut cannot succeed (Carle\ ]9SS: 
Public Polic\ (\nter ]^)SfM. 

Ccipaciiy and ^ocils: The crucial match 

The ke> to an> mdusti_\ -uni\ ersit\ relationship is the match bc- 
ween caPabilit> and capaLit\ or eaci paitieipant, on the one 
hand, and tb.e goals anu purposes ot the liaison, on the other 
ilcllei lOSS: Friedman and Friedman F)S.^). requiring an ob- 
lLCti\e assessment b\ both paiiicipants ot ielati\e stiengths 
and weaknesses. Sell-asscssmcnt LiULud both lo under- 
hand the likelihood ot success gi\,ii Lurreni capabilities and 
to identity additional resources needed t(^ make a specific 
aiiangen)enl work. 

Deciding the rclali\e importanLC ot goals is also important. 
Industr\-uni\ersit\ agreements ottei aie viewed as fulfilhnu 
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multiple objectives. Which jie mo<[ -npoitant' It revniiee^arc 
limited, which uoaK should be emph .M/ed * Without decuhni: 
the relat;\e importance ot iioaU and i miiu the decision to uuide 
actiMties and allocate le^ouices, a relationship ma\ pio\e su^- 
cesstul m \\a\s \alued little b\ paitiupants while tailing to 
meet more important obKLti\es. 

The end goal is tor each participar.: and sponsormg agene\ f 
to develop i relevant, reasonable, and well-understood rationale 
for participatmiz in an alliance, mcliidini: identitication ot a rea- 
sonable expectation toi outcomes and .ippr^^pnate criteria tor 
judgme impact and mcce ss 

Preservint: dhtmctiycncw and ulenith 
The C(^srs and benetiis o\ industr\ -uni\ asn\ ulaiionships aie 
most otten \ie\\ed m the context ot the relationship. T\pical 
outcomes include economic benetits. patents and liC'.nses, and 
the like. Bc\ond each relationship, ho\\e\er, he Me contnbu- ^ 
tions made by academic institutions and businc-ses us mncndy 
confii^ureJ to the geneial social and economic welfare. Al- 
though drastic changes to either t\pe ot irMitution ma\ result m 
particular benetits, such changes ma\ /'-o lessen the abilit\ to 
perform traditional tunctuv^ well, it 'die capacity of uni\ersi- 
ties to perform basic research, for .\ample, is diminished, tlie 
lonu-lerm social <'nd ectniomic co -ts ma\ exceed the benetits. 

Recognition t^t th: distipLiion v^etwcen academe and indusir\ 
IS p<irticularl\ important becavr: mans ad\ocates ot industr\- 
uni\ersii\ relauonsh.ps obscu e the tundamental ditterences m 
mission. Rather, business ard inghei education are \ie\\ed as 
two partners in the .mie e .terprisc (e.g., L\nton and F:lman 
mi\ National Acad-iu ot Sciences i^)S3). The obtuscation ot 
the distinction in missio is and goals, which historically ha\e 
not been ulentical (rin'de 1^^S5; Knorr-CVtma 1^)81), ma\ ha\e 
neeati\e consequence I'nlike nulustr\, academe has main- 
tained some dist<inc' tnnii the changeabilii\ (^1 th. maiketplace, 
a distance that has allowed eolleges and uni\ersities to retain 
expeitisc and cap .cit\ in aieas that migh' emerge again \eais 
later. \s nientio led piL\iousl\, the Ameiiean econ(Mn\ wcuild 
be siibstantialb worse toda\ it most colleges and universities 
responded 20 vcars ago to an (weisuppK ot engineeis In clos- 
me their sch »ols ot engineering. Making universities more re- 
sponsive to die marketplace niav result m desirable economic 
benefits, bat negative conseijuences are also possible. Given 
the little videiice ot substartial econcMiiic benetits trom 
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incliistr\'-uni\ersit\ relationships to date, careful consideration 
of these broader costs and benefits is especially important: 

Perhaps colleges and companies ouglu w stop shon of tak- 
ing each other's fonns and functions, seeking instead to do 
what each can do best and cooperating with the other to 
complement their natural functions (Aslanian and Brickell 
1981, pp. 18-19). 

/issessment: The forgotten factor 
Virtually any analysis of indusiry-universit}^ relationships, 
whether descriptive or evaluative, would make decision making 
more effective. Rather than spending time addressing all poten- 
tial threats to academic freedom, academic administrators 
would prefer to focus on a smaller number of demonstrably 
positive and negative factors. Advocates of industry-university 
alliances would benefit from knowing which relationships work 
best and should receive more resources. Given the extent of in- 
vestment, the lack of evaluative or even descriptive data on 
these relationships is disheartening; continued failure to fund 
necessary research is unsupportable. 

Lessons for State and Federal Governments 

Two additional lessons exist for state and federal officials con- 
cerning the relationship between industry-university liaisons and 
economic development and the importance of governmental 
funding. 

Economic development 

Many governmental officials view academic institutions as re- 
quiring prodding to assist industry in reviving the national 
economy. The success of industry-university liaisons, however, 
depends equally on the ability of the corporate partner to ab- 
sorb ard use the technical innovations resulting from the liaison 
(Feller 1988). The assumption that alliances between busi- 
ness and higher education will make industry r>iore innova- 
tive is probably unwise; more direct attentior on industry is a 
better bet. 

The role of industry-university research relationships in the 
production process is also often misunderstood. Even if poten- 
tial products are identified in joint industry-university research 
projects, the manufacturing, production, and sales processes are 
clearly in the rea'm of the industrial partner. Again, the ability 
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of the indiistiial p«irtnci to capiiah/c on t}k' iiUL-ntion, not the 
ability oi the coIIaboraiiNC rc"Ncarch piojcct to pioducc ioeav, is 
crucial to achieving economic bcnetits. 

In establishing programs to encourage indus:r\-uni\ervity 
partnerships, ^late officials ir\ to target economic benefits to 
specific regions or to the state as a whole. The abihtv of a state 
or itb regions to capture the economic benetits resuhing from 
an alliance between businc\ss and highei education is not 
straightforward. For example, a particular haison foimed to 
benefit regional agncuhure might instead produce a new chemi- 
cal compound later found u>eful in treating cancer. If the state 
lacks prominent pharmaceuiical or chemical companies, the 
economic benefits will go to states that ha\e such industries 
(Pubhc Policy Center 1986). 

The federal government as funding agent 
Although industrial funding ot academic research has risen sub- 
stantially, the vast majority of funding for academic research 
conies from the federal go\ernnicnt (National Science Board 
1987). Despite the appeal of industr\ -university relationships as 
vehicles for lessening the need for federal and state funds, the 
likelihood of such a change is minimal: "If the present level 
of academic rese<!rch is to be maintained, the principal burden 
will fall on the pubhc purse, federal and state" (Branscomb 
1984, p. 46). 

PrON'iding funds for e\ a!u..Vno industr\'-university lelation- 
ships also ri-iU be usetul. The lack ol evaluative data makes 
decisions about the utiiit\ t>t industr\-uni\ersit\ lelationships 
difficult. 

Lessons for Indiistn 

Industrial leaders often arc surprised that academic institutions 
do not operate in a ''business-like fashion." Decisions relesant 
to industr\'-univcrsity alliances often are in the hands of fac- 
ulty, not cential administrators^ Facult) may not respond to di- 
rectives, instead pursuing lines ot inquir\' of personal interest. 
ExtriiiMC rewards iound successful in i idustry, such as finan- 
cial incentives, can be ineffecti\e with iaculty. As a group, 
faculty are motivated primarily by intrinsic rewards, such as 
intellectual stimulation, prestige, and lespect of peers (Mc- 
Keachic 1979, p. 20). 

The cultural differences between industry and academe, ot 
which faculty's motivation is only one, are substantial. Under- 
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staiulini; ihc^c dilicrcHLCs Ix'toic iiciiotMiion is an iniportanl 
step in tonriiiiZ a succjsstui Iiaist^i 



Lessons for Academe 

Additional lessons (oi aoacicinic leader^ iPiLrcMcd in pail- 
ncrships with indusir\ locus on insniuiional poiic\, sclt- 
asscssmcni, ncgoliatuMi. and the nauirc ot ihc iclaiionship. 

Institutional policy 

rorming insiiuiiional polic\ tor liaKsons with industrv cm cn- 
suic the preservation o\ aLMdeniiL goals more cffccti\cl> th<in 
leavmi: tacult}' and departments to strike then own bargains 
case b\ ^ase. Success c^t a central polic\ depends on de\ elop- 
ing a clear mission staiLiiient beloie contract negotiations begin 
(C'aldeit 1^)83, p. ?>{)), 

Self-assessment 

I'nderstanding iIk capabilities and capacity ol the academic in- 
stitution betoie entering a relationship with industrN' is tunda- 
menlal to success (Caile\ 1*)88, p. 28). Assessing rcLitive risk 
is also impoitant: using internal funds to support high-risk ven- 
tures with limited probabilities of ^eturn may not be advisahie. 
rinalK, awareness ot motivation is crucial. Pursuing funds with- 
out a well-understood nolic\' and set ot goals and an undeistand- 
ing ot the potential ettcLi on acaden^ic actis'itics mercascs the 
Iikelrhood ot negative consequences toi the academic partner. 

\egotiation 

\cadcmic administratois who ha\e worked with industry previ- 
ously and who understand the cultural ditferenccs between 
business and academe are more likely to negotiate agreements 
consistent with academic goals (Richter 1984, pp. 16-17). Also 
impoit.jit is an understanding that highly visible potential con- 
flicts, such as patent rights, are more easily dealt with contrac- 
tuall\ than arc more subtle conflicts, such as undesirable 
changes ni facult\ behavior. The latter contlicts require a well- 
tormulatcd policy and caietul institutional placement of nuiivid- 
u;.ls woiking on the industry-university agreement. 

\ature of the relationship 

Coherent policies are necessary but not sutticient ingredients in 
ensuring compatible,^ successtui industr\ -universit\ relationships 
(Hansen 1987^, p. 116). Some agieements may be incompatible 





with ihc iin!versil\\ go.. ^ aiul \aliics, ivizardlcs^ ot poliCN. 
Shorl-lcmi applied research pu>jccis wilh a tociis on pioduct 
development aie one example lOeigei l^KSS: Rosen/weig and 
Turlington 1982, p. 8). 

Some commentators aigue that placement ot an indu^ti}- 
university partneiship whose compatibilii\ with academic 
values IS questionahlc in a peripheral v>rganized icsearch unit 
can piotect academic values and goals (e.g., Baba I9S,S). The 
evidence suggests, however, that placement iis an organized re- 
search unit suppoits academic goals and \alues only when the 
unit IS committed to academic goals and wtlues (Fiicdman and 
Friedman 1^84, p. In this lighi, placement of an indusir\- 
univcrsity partnership reflects a choice of \alues. It neither the 
goals of the agiecmenl nor the \alues ot the peripheral unit are 
strongly compatible with academic \alucs, placing the agree- 
ment in a peripheral oigani/ation will not enhance <icadeniic 
values. If anything, such placement reinforces the sepaiation of 
the peripheral organization troiii the college or university. 

Finally, most industi\ -unisersity relationships potentially 
contain costs and benefits toi the college or university; the 
overall impact should be the concern of the academic adminis- 
trator. Although the short-iLriii benefits of some relationships 
with industrv' may be <iitractive, as these relationships move ac- 
ademic institutions toward application and pioduct develop- 
ment, their relative advantage disappears: 

In applied tcwatch and development, universities face stwni^ 
competition from mdiistn, i^ovemment lahof atoned, am! 
nonprofit research lahonaories and haxe few comparatne 
advantages in relation to these performers (National Science 
Foundation 1982b, p. 21). 

Above all, universities should retain the capacity to do what 
no other organization does as well: namely, to provide a broad 
liberal education for the populace, to train future professionals, 
and to combine basic research and instruction in the search ior 
and dissemination ot knowledge. Relationships with industry 
that enhance other goals without banning these basic functions 
may prove beneficial to a variet}' :S audiences. The social costs 
of indiistry-uni\ersity lelaiionships th it diminish the capacity ot 
academic institutions to address tuniia nental, distinct missions 
may exceed the sum of their hc\ etiis, .lowevei 
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ASHE-ERIC HIGHER EDUCATION REPORTS 



Since 1983, the Association for the Study of Higher Education (ASHE) and the 
ERIC Clearinghouse on Higher Education, a sponsored project of the School of 
Education and Human Development at the George Washington University, have 
cosponsorcd the ASHE-ERIC Higher Education Report series. The 1988 series 
IS the seventeenth overall, wiiii the American Association for Higher Education 
having scrvec' as cosponsor bclore 19S3 

Each monograph is the definitive analysis o{ tough higher education 
problem, based on thorough research of pertinent literature and institutional 
experiences. After topics arc identified b\ a national sunev, noted practitioners 
and scholars write the reports, with experts reviewing each manuscript l)eforc 
publication 

Eight monographs (10 monographs before 1985) in the ASHE-ERIC Higher 
Education Report series are published each year, available individually or by 
subscription. Subscription to eight issues is $60 regular. $50 for members of 
AERA, AAHE, and AIR; $40 lor members ot ASHE (add $10 00 for postage 
outside the United States). 

Prices for single copies, including 4th class postage and handling, are $15,00 
regular and $11.25 for members of AERA. AAHE, AIR, and ASHE ($10 00 
regular and $7 50 for members for 1985 to 1987 reports, $7,50 regular and 
$6.00 for members for 198? and 1984 reports, $6.50 regular and S5,00 for 
members for reports published before 1983). If faster postage is desired for 
U.S. and Canadian orders, add $1.00 for each publication ordered: overseas, 
add S5.00. For VISA and MasterCard payments, include card number, 
expiration date, and signature. Orders under S25 must be prepaid. Bulk 
discounts are available on orders of 15 or more reports (not applicable to 
subscriptions). Order from the Publications Department. ASHE-ERIC Higher 
Education Reports, The George Washington University. One Duponl Circle, 
Suite 630, Washington, D C. 20036-1183, or phone us at 202 '296-2597, Write 
for a publications list of all the Higher Education Reports available 

1988 ASHE-ERIC Higher Education Reports 

I The Invisible Tapcstrv' Culture in American Colleges and Lnivcrsities 
Geot}ic I), Kuh and Utzahcth J W km 

2. Critical Thinking, Iheory, Research. l*racticc, and Possibilities 

Joanne Gumen Kuffhs 

3. Developing Academic Programs The Climate tor Innovation 

Daniel T Seymour 

4 Peer 'leaching To Teach K to lA\irn Ivvkc 
Seal A Whitman 

5. Higher Education and State Goveinments Renewed Partnership. 
Cooperation, or Competition ^ 
Edward R limes 

6 Entreprcncurship and Higher Education I cssoiis lor Collates. 
Universities, and Industry 
James S Faimeaihef 

1987 ASHE-ERIC Higher Education Reports 

1 hieentive Early Retirement Programs lor Faculty Innovative Responses 
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to a Changing Environment 
Jiiv L Chromstcf and Vtomas U Kcppic, Jr 

2. Working Effectively with 'I^u.stcc^ Building Coopcr.itiw Cam^L, 
Leadership 
Ihirlnuii E lavlor 

3 Formal Reeognition of Fmploycr-Sponsored Instriicti. . Conflict and 
Collegiality in Postseiondar\' Education 

A^/ic;v 5. Nihil and Elizabeth A/ Ihwthoitic 

4 Learning Styles Inipiic.iiions for Impro\'ing Educational Practices 

Charles S Chixkm and l^itnna II Mumdi 

5 Higher Education Leadership. Ljihancinn Skills through Professional 
Development Programs 

Sharon A McDadc 

6 Higher Education and the Puhln. *Irust Impro\'mg Stature in Colleges and 
Universities 

Richard I . Alfred and Julie Hciwniun 

7 College Student Outcomes Assessment A Talent l)e\eh^pmcnt 
Perspective 

yfaryann Jaeoln, AlcAander -iMin, and brank Avala, Jr 

8. Oppc^nunity from Strength Strategic Planning Clarified with Case 
Examples 
Robert G Cope 

1986 ASIIE-KRIC Higher Kdiication Reports 

1 Post-tenure Faculty Evaluation 'Ihreat or Opportunity^ 

Christine M. Licata 

2 Blue Ribbon Commissions and Higher Education. Changing Academe 
trom the Outside 

Janet R Johnson and Lawrenie R Mariu,s 

3 Responsive Professional Education Balancing Outcomes and 
Opportunities 

Joan S, Siark, Maholm A lowther. and Ronnie \/.A'. Ilagcrtv 

4. Increasing Students' Learmnt, A Faculty Guide to Reducing Stress 
among Students 
S'cal A Whitman, David C Spcndloie, and Claire II Clark 

^ Student Financial Aid and Women* [ quiiy Dilemma' 
\tary Moran 

() Ihe NLisier's Degree, 'Iradition. Diversity, !nno\ation 
Judith S Glazer 

7 'Ihe College, the ConstitutuMi, and the (\)nsumcr Student: Implicaiions 
for Policy and Practice 

Robert A/. llendruLson and Annette Gibbs 

8 Selecting College and University Personnel Ihe Quest and the Questions 

Richard -L Kaplowitz 



1985 ASHE-ERIC Higher Education Reports 

1. Mcxibility in Academic Stafling Lllcctivc Policies <nnl Practices 

Kenneth P, Mortvnn, SUnquv lUi^shiw, a*ul Amhcw /. Masland 

2. Associations in Action, 'llic Washiniiton. D.C . Higher Kducation 
Comnuinity 

Harhind G. HloUuid 

3. And on tlic Seventh Da\. I aeultN Consulting and Supplemental Income 

Carol M Ihvet and Dancll l< /<'jvn 

4. I'jLulty Research Perfornianee Lessons Iroin the Seienecs jnd Social 
Sciences 

Joh'i W Cfcsxu'll 

5. Academic Program Reviews' Insniuiional Apprt)aches. l-xpctiations. and 
Controversies 

Clifton F. Conrad and Ruhanl F Hilum 

6. Students in Urban Settings Achieving the Baccalaureate Degree 

Ruhard C. Ruhatdson. Jt . and I ouis \V Bender 
1. Serving More Than Students A Critical Need for College Student 
Personnel Services 

Peter II. Garland 
8. Taeulty Participation in Decision Making Necessity or Luxury' 

Carol E Fhml 

1984 ASHE-ERIC Higher Education Reports 

1. Adult Learning: State Policies and Institutional Practices 

K. Patricia Cross and Anne- Mane McCartan 

2. Student Stress' Kffccts ami Solutions 

S^eal A Whitman. Doxid C. Spendhne. and Claire H Chnk 

3. Part-time Faculty Higher Lducatjon at a Crossroads 

Judith M. Gappa 

4. Sex Discriminalion Law in lliglier Lducation *I he Lessons of tlic Past 
Decade 

J Ralph Lmdi^ten, Patti I Ota, Pefr\ A /ifkel, and San \ 'an Ciewn 

5. Faculty Lreedoms and Institutional Accountahilit) Interactions and 
Conflicts 

.S/('»(vi G OFwani^ and Bathata \ lee 
6 The nigh'Tcchnology ConnccUon \cailcmtc Indusinal C\)opcration tor 
Hconomic Growth 
Lynn G Johnson 

7. hmployce Lducaiional Programs Iniplkaiions toi Industry and Higher 
Hducalion 

Suzanne W. Mone 

8. Academe Libraries- The diangmg Kntnvledge Centers oi Colleges and 
UnivcrsilJCs 

Barbara B, Monin 

9. Futures Research and the Strategic Planning Process' Implications for 



F^trfipreneurship and Higher Educaiton 1 21 

ERIC 

~- 133 



Jitmcs I, Moniunu WilUam I Rcnito, and \\u\tn' I Horn her 

11) Lkiiliy WorkKud. RcsLMrch. Ilu'on. .iiul Inicrprci.tuon 
liurohl /• )ukcf 

\m ASIIK-KKIC lliphcr Kducalion Reports 

1 \\k \\\ih 10 h\LcllciKc Ou.tiifs' .\ssiir.iiKc in Higher hdiKJlioii 

iaurcnw R Manns, -Uutu () I fOtu\ and Idwcrd D (ioldhcr^ 

2 I.iLuliy RccriJitiiK'n!. lUiuiiion. .imi ! Jir I mplo\mcnl OhligJlions and 
Opporliinilics 

John S. \Uii*ii(imun 

" Mcciing ihc Challenges I)c\clopiJig [.unity C.irccrs* 
Muhdcl C I Ihookcs and Kmhctinc / (tcrvuin 

4 Raising Acadeniic SlanJards A (niidc lo Learning Iinprovcnicni 

liulh liilhall Kctnu}i 

5 Scn'ing Learners at a Distance A (undc lo I'rogiani I'raciitcs 

Charles K l-easlcv 

h Coinpclcncc. Admissions, aiul Arlieulalion. Rclurning lo llic Basics in 
Higher hdueaiion 
Jean L Rreer 

" l'ul)Iic Scn'ice in Higher I-diiLalion PraLlices and Pri(>:mcs 
l\Uttcia li Crosson 

K Academic hmploymeni and Reirenchment Judicial Review and 
Administrative Actum 
Robert \i UendraKson and Ihitbata 1 lee 
^) Burnonl: The New Academic Disease* 

Wtniffed AUnzu Sielende: and Rafael \f de duzman 

111 Xcidemic \\orkplace New Den^inds. Hel^hlened 'icnMons 
Ann I \u\un and /elda I (iams<ni 
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Order Form 



QUANTITY ANtOrST 

Please cnlcr my subscnpiion to the 1988 ASFin-FIKIC 

Higher Educinion Reports at $60.00. 50^r off the co\cr 

price, beginning with Report 1. 1988. 

Picasc enter my subscription to the 1989 ASHF-IiRiC* 

Higher education Reports at SSO.OO. }y'( oft the co\x-r 

price, beginning with Report K 1989. 

Outside U.S.» add SIO.OO per series for postage. 

Individual reports arc available at the following prices: 

1988 and fonvard. S15.00 per copy. 1983 and 1984, $1.50 per cop>, 

1985 to 1987, SIO.OO per copy. ' 1982 and back. S(>.5() per copy, 

Dook raie posiatic, U.S. only, is mcludai m ihc prnc 
For fast U.P.S. shippmi* wuhm ihc V S.. add SI. 00 per hook 
Oithidc U.S., please add Sl.Oi) per hook for suffaee shippuii^. 
For air mad serxiee outside L' .S\. add 55 00 per hook. 
AU orders under $25 mnsi he prepaid. 

PLHASn SEND Mil TliL- FOLI 0\VIN(i RilPOUrs, 

OUANTITY 11 nr AMOINI 

Report NO ( ) 

Report NO ( . ) 

Report NO. ( I 

SrHIOFA! 



POSTAOI: (see .ibovc) 
TOTAI, AMOI NI Dl'!:. . 



Picasc check v^ic of the following: 

□ Check enclosed payable to AS! It. 

□ Purchase order attached. 

U Charge iny cicdit card indicated bekn\: 

_ VISA . M.iMerCard 



n 



Expiration date 

Name 

Title 



Institution 
Address _ 



City Stale Zip 

Phone Sign.ilurc 

ALL ORDERS SHOULD BE SENT TO: 
ASHE-ERtC Higher Education Reports 
The George Washington University 
One Dupont Circle, Suite 630, Dept. RC 
Washington, DC 20036-1183 
Phone: 202/236-2537 
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"\ welcome the ASHH-BRK' monograph series. It is a seAice 
to those who need brief hut dependable analyses ot ke> issues 
in higher education.** 

fRexj rhcodotr M Hcshur^k (\SX\ 

Pre \t (lent Ijncntus, I 'nivcrsin of Xotrc Dame 



••Running a successful institution requires mastering details 
quickK. The ASHE-ERK' Higher Education Reports are 
\alu.ible because the\ give a national perspective that helps nic 
meet ni\ own responsibilities." 

Mdion (irccnhcr-i^, Pnnosi, 'hneruan Vnnrr\ti\ 

••'I'he first hooks oti my shell when I'm looking for answers. 
Keep nic aware of potential problems and ofler recommenda- 
tions that reallv work.'* 

Kuthnn V/. Mootw Pr(>fi'\\(fr 

Michii^dn State Cni\cr\tt\ 

•'The monographs make excellent textbooks, .md then 
bibliographies are essential tor gradu.ite students." 

Fjlccn Kuhns, C ootdinutor 

EdiuuUon Adffuntstration Program 

Catfudtc L'ntwrsttv of Amcmu 

"Excellent publications, authontaiive and Nvell reseaicneii. on 

timcl\ topics." 

Ronald H' CV;/////s. Pro\o\t and l/<r President 
tor Ai adcntu AfUut s. Fm stern Mu hiifan i 'ni\'ersit\ 

A godsend ic .m adminisir.Mor ol a bianJ new doctoral 
program with caps on resources lor course de\elopnienL" 
'\nto>uu D'OnofruK Director 
Hii^hcr h.di Jufn Program 
H /(/,'»//('/• ( 'niversit\ 



'•Lxcellent — scholarly, inlormative. enlightening — superb lor 
adniinistrali\e and facultv de\elopmenl." 

Robert Gleason, Direitof of Lihian Senues 

Roikland Contmumn ddle^e 



•'An in\aluable resource that gets me on top ot a topic i.i a 

very cflicient manner." 

Domdd Reichard, Director, Institutional Resean h 
rmwrsity of \orth Carolina at Greensboro 
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JAMES s. FAiRWEATHER is assistant professor and research 
associate, Center for the Study of Higher Education, Pennsyl- 
vania State University. Dr. Fairweather received his Ph.D. in 
higher education from Stanford University in 1980. He has 
written several articles on business-university relationships 
and is planning a national conference on the topic with ^ '^'eral 
colleagues at Penn State. 
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